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AUSTRALIAN PLANTS CULTIVATED IN ENGLAND BEFORE 1788 

E. Charles Nelson 

(Accepted for publication 26.6.1981) 

ABSTRACT 

Nelson, E.C. (National Botanic Gardens, Glasnevin, Dublin 9, Ireland) 1983. Australian 
plants cultivated in England before 1788, Telopea 2(4): 347-353.—The three voyages of Captain 
James Cook resulted in the introduction into cultivation in England of at least nine species of 
Australian plants. Joseph Banks and Daniel Solander participated in the first voyage and 
introduced Casuarina torulosa, C. stricta, Pouteria sericea, Eucalyptus gummifera, Dianella 
caerulea and Atylosia reticulata from the east coast of New Holland. Tobias Furneaux, who 
commanded the second ship, H.M.S. “Adventure" on the second voyage, introduced 
Leptospermum lanigerum and Eucalyptus obliqua from Van Diemen’s Land. David Nelson and 
William Anderson introduced Acacia verticiflata from the third voyage. These species were 
cultivated at Kew and in other English gardens in the 1770s, and Eucalyptus obliqua was listed 
for sale by at least one London nurseryman in 1778. 

INTRODUCTION 

Accounts of plant introductions into the British Isles usually state that the first 
Australian plant cultivated in England was Banksia serrata L.f.; this claim may be 
traced back to February 1800 when John Kennedy, one of the proprietors of the 
famous nursery of Kennedy and Lee, Hammersmith, Middlesex, wrote that . this 
species of Banksia was the first to vegetate amongst the number of different seeds, 
which were received . . . from Botany Bay in 1788; thus, has the pre-eminence of 
seniority here, to all plants which have been introduced from thence, to Great Britain’ 
(Kennedy 1800). However Kennedy’s claim is not supported by other published 
records, including William Aiton’s catalogue of plants grown at Kew (Aiton 1789) 
and later works based on this catalogue (e.g. Smith, 1880, Chittenden 1956). This 
account was prompted by a study of Aiton’s catalogue and by the chance discovery 
of some dated herbarium specimens of Australian plants grown in England before 
1788, among the collections in the British Museum (Natural History) (BM). 

The only sources of seeds of Australian species before 1788 were the botanists 
and others who participated in the three voyages of exploration commanded by Capt. 
James Cook. Joseph Banks and Daniel Solander were on the first voyage (1769-1771), 
during which Botany Bay was discovered and the eastern Australian coastline explored 
from Cape Howe to Torres Strait. During the second voyage (1772-1774/5), only 
H.M.S. “Adventure” commanded by Capt. Tobias Furneaux visited Australia, 
landing at Adventure Bay, Tasmania, in March 1773 (Nelson 1981). On the third 
voyage (1776-1780), William Anderson and David Nelson collected plants and seeds 
in Tasmania, also at Adventure Bay, the only landing place (for summaries of the 
botanical results of these voyages see Edwards 1978, Nelson 1981, Stearn 1974, 1978). 

Collections of seeds from these voyages would have gone to Jospeh Banks 
initially, but the most important destination of seeds intended for germination would 
have been the Royal Gardens at Kew. Banks’ association with Kew began when he 
became its unofficial director on the death of Princess Augusta in 1772 and the 
“resignation” of the Earl of Bute (Stearn 1961). Later, other botanic gardens and 
individuals also received some seeds. 
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SOURCES—MANUSCRIPT AND PUBLISHED 

Basic information on the introduction of plants into the Royal Gardens, Kew, 
is found in William Aiton’s Hortus Kewensis (1789), which generally gives the name 
of the person who collected seeds, and the place and year of collection. According 
to Aiton (1789), eight Australian plants were introduced before 1788 (see Table 1). 
At least, this list indicates those species which were successfully raised from seeds 
collected during the three Cook expeditions and which survived until about 1789. 

Species [modern name in brackets] Locality Year Introduced by 

Casuarina torulosa Ait. New South Wales 1772 [1771] J. Banks 
Sideroxylon sericeum Ait. New South Wales 1772 [1771] J. Banks 

1Pouteria sericea (Ait.) Baehni] 
Eucalyptus obliqua L’Her. Van Dieman’s Land 1774 T. Furneaux 
Philadelphus laniger Ait. Van Dieman’s Land 1774 T. Furneaux 

[Leptospermum lanigerum (Ait.) 
J.E.Sm.) 

Casuarina stricta Ait. New South Wales 1775 [1771] Kennedy & Lee [J. Banks] 
Acacia verticillata (L’Her.) Willd. Van Dieman’s Land 1780 J. Banks [W. Anderson & 

D. Nelson] 
Dolichos reticulatus Ait. New South Wales 1781 [1771] J. Banks 

[Atylosia reticulata (Ait.) Benth.] 
DianeUa aspera Sims New South Wales 1783 [1771] R. Cuff [J. Banks] 

Table 1 

Australian plants introduced before 1788 as listed by Aiton (1789), and cultivated in the Royal Gardens, 
Kew, before 1789. The dates and collectors’ names are discussed in the text; when a date or name is shown 
to be erroneous, the correct information is given in square brackets []. At that time (1789), New South 
Wales included modern Queensland; Van Dieman’s Land was the name used for Tasmania. 

Some of these published records can be confirmed using manuscripts and 
herbarium specimens, although few manuscripts are extant which show the provenance 
of seeds received at Kew for this period. 

The most important manuscript is Daniel Solander’s ‘Slip Catalogue’ [Botany 
Library, British Museum (Natural History)]; this contains descriptions of plants 
collected mainly on the first voyage, with later additions made by Solander noting 
plants cultivated in England. This manuscript was also annotated by Jonas Dryander, 
with additions and amendments. 

A second relevant manuscript is a ‘Day Book’ [Botany Library, British Museum 
(Natural History)], kept by Solander (see Stearn 1961) recording plant specimens sent 
from various gardens to Banks and Solander for identification and naming in the 
late 1770s and early 1780s. The most important entry in the ‘Day Book’ is that for 
6 October 1778 (see Table 2), which was made before seed collections from the third 
voyage reached England, and thus refers only to first and second voyage plants. 

A third manuscript, also in Daniel Solander’s handwriting, is titled ‘Seeds from 
the South Sea 1780’ (see Edwards 1978: 34) [Botany Library, British Museum (Natural 
History)]. This records all the seeds collected during the third voyage, and notes the 
gardens and people which received surplus seeds. 

PLANTS INTRODUCED FROM THE FIRST VOYAGE 

Specimens, including seeds, collected during the first voyage reached England 
in July 1771. Aiton (1789) only listed two species introduced from this expedition, 
Casuarina torulosa and Pouteria sericea (as Sideroxylon sericeum)\ the date given, 
1772, was when Banks became associated with Kew. However, the record of Casuarina 
stricta also belongs to the first voyage although Aiton (1789) gave 1775 as the date 
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Number Species [modern name in brackets) Place of origin Introduced by: date 

520 Sideroxylon sericeum [Pouteria sericea] New South Wales J. Banks: 1771 
524 Casuarina stricta New South Wales J. Banks: 1771 
525 Metrosideros gummifera [Eucalyptus 

gummifera (J. Gaertn.) Hochr.j* New South Wales J. Banks: 1771 
526 Casuarina suberosa [C. torulosa] New South Wales J. Banks: 1771 
531 [Philadelphus] laniger (S pilger 

[Leptospermum lanigerum] Tasmania T. Furneaux: 1774 
533 [Philadelphus] laniger a canescens [L. 

lanigerum] Tasmania T. Furneaux: 1774 
536 Metrosideros obliqua [Eucalyptus 

obliqua] Tasmania T. Furneaux: 1774 

Table 2 
Australian plants sent to Banks from Kew on 6 October 1778: the numbers and species names are transcribed 
from the ‘Day Book’ entry for that date (other information added by the author). The missing numbers 
represent non-Australian plants; on that day a total of 17 plants were received by Banks, including New 
Zealand and S. Pacific island species, which suggests that these Australasian plants were kept together 
as a group at Kew. 

*This species is one of several noted in this entry which are not listed in Hortus Kewensis (Aiton 1789); 
this must indicate that the seedlings died between 1778 and 1789. Eucalyptus gummi/era was among plants 
received on 22 August 1777 from the nurseryman James Lee, according to the ‘Day Book’—the strange 
entry reads ‘Metrosideros gummifera Ms calld by you Agapanthus' (the significance of the last part is 
uncertain, but the seedling or seed packet may have borne that name). 

of introduction and credited the species to the nurserymen John Kennedy and James 
Lee; their only possible connection with Australia at that time would have been 
through Banks. This is supported by a letter*, addressed to John Ellis (who was 
especially interested in the viability and longevity of seeds), dated 17 December 1771 
(five months after the return of the expedition), in which James Lee commented that 
“. . . the seeds that Mr Banks & Doctor Solander brought home were equally good 
in the papers with those enclosed in wax . . (Savage 1948). This suggests that Banks 
gave Kennedy and Lee some seeds which they successfully germinated, although no 
explicit record of such a donation is known (see below).f 

There is an herbarium specimen of Casuarina stricta in BM labelled “Hort Kew 
1778”, and according to an entry in the ‘Day Book’, a specimen of this species was 
sent to Banks from Kew on 6 October 1778 (see Table 2). Solander annotated his 
‘Slip Catalogue’ entry, ‘‘Florent in Horto Kewensi 1778 Octobri”. 

Atylosia reticulata must also have been raised from seed from the first voyage 
as it does not occur in Tasmania, which was the only area visited during the later 
voyages; the date given by Aiton (1789) is therefore incorrect (Table 1). The same 
applies to Dianella caerulea; Cuff may have had the first plant to flower in England. 

The records of Casuarina torulosa and Pouteria sericea are also confirmed by 
manuscript records. Both plants were among the specimens sent from Kew to Banks 
on 6 October 1778 (Table 2). At the time Solander gave the manuscript name Casuarina 
suberosa to C. torulosa; there is a specimen in BM labelled “Hort. Kew”, and 
Solander annotated his ‘Slip Catalogue’, “Cult in Hort. Reg. Kew”. Although there 
is no herbarium specimen of Pouteria, the ‘Slip Catalogue’ record for it (under 
Sideroxylon sericeum) is annotated “Colitur in Horto Regio Kewensi”. 

♦Original in library, Linnean Society, London (Ellis correspondence). 

tAhhough James Lee sent Banks specimens of Eucalyptus gummifera for naming on 22 August 1777, 
there is no mention in the ‘Day Book’ of Casuarina spp. received from Lee or Kennedy. 
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Another species must be included in the list of plants introduced into cultivation 
after the first voyage, although it is not listed in Hortus Kewensis (Aiton 1789). It 
is Eucalyptus gummifera, which was being grown by Kennedy and Lee in August 
1777 and was in cultivation at Kew in October 1778, according to separate entries 
in the ‘Day Book’ (see Table 2). This is not a Tasmanian species, so that the seedlings 
must have been raised from seed collected by Banks. Banks certainly had fruits of 
this plant as it was named by Joseph Gaertner (1788), who had been granted the use 
of Banks’ herbarium and received duplicates of Banks’ fruits and seeds (Stearn 1961, 
1974). Gaertner (1788) published descriptions of many examples of Australian fruits 
and seeds, and thereby inadvertently published some of Banks’ and Solander’s 
manuscript names (Stearn 1961, 1974). 

Thus six Australian plants were introduced by Banks and Solander after Cook’s 
first voyage. As they collected numerous fruits and seeds in Australia, it is surprising 
that only six species were successfully germinated. It may be suggested that the small 
number of introductions resulted from Banks’ desire to keep most of his fruits and 
seeds for his carpological collections, but it might be the result of poor germination 
and establishment of seedling due to the complete lack of horticultural experience 
of Australian plants at that time. 

PLANTS INTRODUCED FROM THE SECOND VOYAGE 

Works on the history of Australian botany do not include any reference to 
collections made in Tasmania during Furneaux’s visit in March 1773, but it is now 
known that herbarium specimens of at least one species, Leptospermum lanigerum, 
were collected by Furneaux at Adventure Bay (Nelson 1981). In his own account* 
of the visit, Furneaux stated that he had collected seeds, but their fate was uncertain 
until recently. Seeds from Tasmania reached England in July 1774, when H.M.S. 
“Adventure” returned. Aiton (1789) attributed two species to Furneaux, and both 
records are confirmed by specimens in BM. As well as one herbarium sheet which 
represents the original collection from Adventure Bay, there are specimens of 
Leptospermum lanigerum collected from plants growing in Kew in 1778 and also in 
Banks’ own garden in 1779. Again, the ‘Day Book’ records that this species was among 
specimens sent from Kew to Banks on 6 October 1778, under the names Philadelphus 
laniger a canescens and P. laniger (3 piliger (Table 2); these varieties were described 
by Solanderf (Aiton 1789), but are no longer recognised and simply represent slight 
variations within the seedlings. Solander annotated his ‘Slip Catalogue’ entry for the 
variety a canescens, “florent in Horto Dm Banks ad Spring Grove prope Small bury 
Green Maio 1779”. Thus from Furneaux’s seed, plants were raised at Kew, and were 
grown there and in Banks’ own garden. 

The other species introduced by Furneaux was Eucalyptus obliqua, which is the 
type species of the genus, and was named and depicted by the French botanist Charles- 
Louis L’Heritier de Brutelle in Sertum Anglicum (1789). L’Heritier based many of 
his new species on plants which he saw growing at Kew during a fifteen month sojourn 
in England in 1786 and 1787 (Stafleu 1963, Gilmour et al. 1963). He also had had 
access to Banks’ herbarium; the drawing by Redoute of Eucalyptus obliqua in Sertum 
Anglicum was prepared from a specimen collected by William Anderson and David 
Nelson at Adventure Bay, Tasmania, in 1777 (in BM). L’Heritier could have seen 
living plants of this species raised from seed collected both by Furneaux and later 
by Anderson and Nelson (see below). No herbarium specimen collected by Furneaux 
in Tasmania can be located, but there is one specimen in BM dated 1775 which was 

♦Original in Public Record Office, London (see Nelson 1981). 

tSolander wrote most of the botanical descriptions in the first two volumes of the first edition of Hortus 
Kewensis (Aiton 1789). Jonas Dryander wrote the descriptions for the third volume and edited Solander’s 
earlier work. 
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annotated as coming from “Hort. Malcolm”-, however the annotation was altered 
to read "Hort. Comte de Coventry”. This specimen is remarkable, not only for the 
date 1775, but also for the altered annotation. The Earl of Coventry had an estate 
called Croomb d’Abitot in Worcestershire and he was a collector of exotic trees and 
shrubs; a catalogue of the garden was published in 1824 and among the species listed 
is Eucalyptus obliqua (Dean 1824). Malcolm certainly was William Malcolm, a 
nurseryman of Kensington, London (Harvey 1973, Henrey 1975). What makes this 
annotation so remarkable is the fact that in his second published catalogue dated 
1778, William Malcolm included a plant named Metrocedros obliqui (Malcolm 1778: 
28)*—this can only be Eucalyptus obliqua. Thus, either enough seedlings were raised 
from Furneaux’s seed for Kew to distribute specimens—there were plants at Kew, 
for according to the ‘Day Book’, a plant named Metrosideros obliqua was among 
specimens received from Kew on 6 October 1778 (Table 2)—or Furneaux collected 
sufficient seed for some to be distributed to suitable gardens for germination. 
Eucalyptus obliqua is the first Australian plant to have been sold to English gardeners. 
The annotation on the BM specimen may be interpreted as indicating that Lord 
Coventry bought a plant from Malcolm, and later sent a specimen to Banks for 
identification, although there is no entry for Lord Coventry in the ‘Day Book’. 

PLANTS INTRODUCED FROM THE THIRD VOYAGE 

Seeds collected by William Anderson, the surgeon attached to the expedition, 
and David Nelson, the young gardener, reached London in October 1780. Solander 
listed all the seeds received, including twenty-three lots from Van Dieman’s Land; 
most of the lots were unidentified, and few of those named can be assigned modern 
names—the only recognisable lot is that numbered 147-1 which was named 
Metrosideros obliqua (Eucalyptus obliqua). Thus Anderson and Nelson are credited 
with bringing to England a second batch of seeds of E. obliqua! 

Aiton (1789) only ascribed this third voyage with one introduction, Acacia 
verticillata\ Banks was named as the person who introduced the seed, but Nelson 
was credited with the native collection. There is a.specimen collected in Tasmania 
by Nelson in BM, and also one labelled “Hort if11 Salisbury 1786”-, a specimen of 
Eucalyptus obliqua collected in 1785 from the same garden is in LINN. It appears 
that few, if any, of the other species noted by Solander in the list of ‘Seeds from 
the South Sea 1780’ germinated and survived until 1789 when Hortus Kewensis was 
compiled. 

Lemmonf (1968) claimed that Nelson introduced Oxylobium ellipticum R. Br. 
and Melaleucasquarrosa J.E. Sm., but while he collected herbarium specimens there 
are no manuscript records, nor herbarium specimens from gardens dated before 1788, 
to confirm this claim; neither species is listed by Aiton (1789). 

CONCLUDING REMARKS 

In this paper, nine species are noted as having been introduced into cultivation 
in England from Australia before 1788; the published records of Aiton (1789) having 
been confirmed by reference to manuscripts and herbarium specimens. It is possible 
that other species were also raised from Australian seeds, but no verifiable record 
of their successful germination and survival has been found. 

The publication by Malcolm of Metrocedros obliqui is invalid; there is no description or illustration. 
From the manuscripts of Solander, it is clear that L’Heritier adopted Solander’s unpublished specific epithet 
for this plant, as did Malcolm! 

tLemmon (1979) stated that William Dampier “introduced Clianthus formosus and other plants from 
the Antipodes” before the end of the seventeenth century. While Dampier collected herbarium specimens 
(now in OXF) in north-western Australia in 1699, there is no evidence that he collected seeds and thereby 
introduced plants into England. 
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In England in the late eighteenth century there was great interest among the 
nobility, wealthy landed proprietors, professional men and owners of commercial 
gardens in the acquisition of new and rare plants (Henrey 1975). For example, William 
Malcolm (see above) wrote that . . the collecting of plants and seeds from the 
various parts of the globe, and propagating them, has been my favourite study; in 
the execution of which, I have spared neither expence, labour or attention” (Malcolm 
1771, see Henrey 1975:649). For nurserymen, like Malcolm, the fashion for collecting 
rare plants was profitable, and it is likely that to claim a first introduction, or a first 
flowering in cultivation, enhanced their reputations. In the case of Australian plants, 
claims of first introduction and first flowering were not uncommon but were 
sometimes incorrect. According to an annotation on the back of a painting of 
Kennedia rubicunda (Schneev.) Vent, drawn by F.P. Nodder in 1777*, the plant was 
in flower in December 1790 “. . . at his Majesties Garden [Kew], The First Production 
of that Climate [i.e. Australia] that has yet Flowered in England”—this claim is 
contradicted by the entries in Solander’s ‘Slip Catalogue’ and ‘Day Book’ for such 
species as Casuarina stricta. 

After the founding of the settlement of Botany Bay in 1788, seeds reached 
England in larger quantities. The second edition of Hortus Kewensis (Aiton 1810) 
listed many more Australian plants, including numerous species raised from seeds 
collected by Robert Brown and Peter Good during the voyage of H.M.S. 
‘‘Investigator”. The new residents of Botany Bay included people who were requested 
by Banks to send him seeds, and the return of the ships of the “First Fleet” to England 
brought the first of these seeds. Among the material received were Banksia serrata 
(Kennedy 1800), B. oblongifolia (B. integrifolia L.f.j Leptospermurn laevigatum (J. 
Gaertn.) F. Muell. Lambertia formosa J.E.Sm. and Melaleuca armillaris (J. Gaertn.) 
J.E.Sm., all of which were successfully grown by James Lee and John Kennedy 
(Willson 1961, Edwards 1978). 

While Lee and Kennedy certainly had remarkable success in cultivating Australian 
plants after 1788, they cannot claim to have introduced or grown the first Australian 
plants; that privilege was achieved by the Royal Gardens at Kew, which raised seedlings 
of Australian plants from seeds brought back between 1771 and 1780 by Banks, 
Solander, Furneaux, Anderson and Nelson from Cook’s three voyages. 
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A REVISION OF GALIUM (RUBIACEAE) 
IN AUSTRALIA AND NEW ZEALAND 

D.J. McGillivray 

(Accepted for publication 26.6.1981) 

ABSTRACT 

McGillivray, D.J. (National Herbarium of New South Wales, Royal Botanic Gardens, 
Sydney, Australia 2000) 1983. A revision of Galium (Rubiaceae) in Australia and New Zealand. 
Telopea 2(4): 355-377.—Twelve native species are described including the new species G. terrae- 
reginae Ehrendorfer et McGillivray (Queensland, p.361), G. compactum Ehrendorfer et 
McGillivray (Victoria, South Australia; p.370), G. rotldii Ehrendorfer et McGillivray (New South 
Wales, p.371), and G. curv ihirtum Ehrendorfer et McGillivray (Victoria, South Australia; p.373). 
The new name G. migrans Ehrendorfer et McGillivray (p.362) is provided for G. erythrorrhizum 
F. Muell. ex Miq. non Boiss. et Reut., and G. trilobum Colenso replaces G. tenuicaule A. Cunn. 
non Krocker. A key to the species is provided on p.356; non-indigenous species are included 
only in the key. 

INTRODUCTION 

The earliest collections of Galium from New Zealand and Australia were made 
in 1769 by Banks and Solander on the coast of New Zealand. Solander’s manuscript 
name for this species was incidentally mentioned by G. Forster (1786: 89), but the 
first names to be validly published, G. gaudichaudii DC. and G. australe DC., did 
not appear until 1830. The former species was described from material collected in 
1819 by Gaudichaud during Freycinet’s voyage (1817-1820); G. australe was named 
from specimens gathered in 1827 during the voyage of the “Astrolabe” (1826-1829) 
under the command of J.S.C. Dumont d’Urville. Allan Cunningham (1839: 205) 
described the two New Zealand species from collections made by his brother Richard, 
thus providing a valid name, G. propinquum, to replace Solander’s manuscript name, 
and a later homonym, G. tenuicaule, for the species which is now known as G. 
trilobum Colenso. Further contributions to the taxonomy of Galium in Australia and 
New Zealand were made by J.D. Hooker (1847: 461 bis, 462 bis, 1852: 113), Miquel 
(1856: 113), Bentham (1867: 445), F. Mueller (1875: 188), Colenso (1888: 192), Ewart 
and Rees (1913: 4), Black (1929: 538), Ewart (1931: 1047), and Wakefield (1955: 69). 

Bentham made the only comprehensive treatment of the genus in Australia. He 
recognized five indigenous species, of which three are upheld in this revision. Some 
changes in their delimitations have been necessary. Wakefield made the next significant 
improvement by recognizing two new species but at the same time retaining distinct 
species within G. gaudichaudii and G. propinquum. From the more ample material 
now available it is evident that Wakefield and earlier workers were hampered by the 
lack of adequate collections. 

This paper was prepared with the assistance and guidance of Professor F. 
Ehrendorfer (University of Vienna) who has been interested in the Rubiaceae since 
the nineteen-forties and has made various cytological, evolutionary and taxonomic 
studies, particularly in the Galieae. During 1966 he visited Australia on a Senior 
Research Fellowship from the Australian Academy of Science. His studies of the 
collections of Australian Galieae in Herbarium Australiense (CANB) and his 
observations in the field revealed taxa which had not been recognised in the existing 
classifications of Australian Galia. At about the same time my own studies of the 
collections in the National Herbarium of New South Wales (NSW) indicated some 
of the inadequacies which had been independently discovered by Ehrendorfer. 
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Discussions between us about the delimitation of taxa led to the development of this 
study. Professor Ehrendorfer gave me further valuable assistance with the paper during 
my visit to Graz (Austria) in July 1969. In a future paper Ehrendorfer proposes to 
discuss the affinities of the Australian and New Zealand species and to deal with 
broader aspects of their classification. 

Although living plants were studied, the descriptions are based entirely on dried 
specimens. All of the specimens cited were examined unless otherwise indicated. 

Comparative tables of selected features for each species are included after the 
key; see Tables 1, 2 (pp. 358-360). 

KEY TO SPECIES 

(To assist users in retracing their steps through the key the number of the preceding lead is given 
in parenthesis.) 

A. Leaves and stipules in whorls of 4(-5); if in whorls of 5 then leaves usually 10-15 mm 
long, 2.5-5 mm wide, and fruits ribbed. Perennials and ? annuals. Indigenous species. 
(for lead B: non-indigenous species—see p.358) 

1 Ovaries and fruits smooth, papillose, rugose or ribbed, never tuberculate or hairy.2 

1* Ovaries and fruits tuberculate or hairy . 12 

2 Cymes equal to or shorter than the leaves . 3 

2* Cymes longer than the leaves. 7 

3(2) Longest pedicel in each cyme more than 2 mm in length.4 

3* Longest pedicel in each cyme 2 mm or less in length . 5 

4(3) Leaf-base abruptly rounded to a short petiole, upper surface of leaf glossy; internodes 
(6-) 8-18 (-25) mm long; flowers often yellowish . J. ciliare 

4* Leaf-base tapering or gradually rounded to a short petiole, upper surface of leaf matt; 
internodes (3-) 10-30 (-45) mm long; flowers cream to white.4. propinquum 

5(3*) All stems prostrate to procumbent; leaves more than 2 mm wide; fruits prominently 
ribbed . //. ijratum 

5* Some stems erect or ascending; leaves usually less than 2 mm wide; fruits rugose to 
ruminate . 6 

6(5*) Rhizomes absent or sparingly developed; internodes (5-) 12-20 (-35) mm long, leaves 
narrowly ovate to linear, (4-) 5-8 (-12) mm long, often irregularly curved in drying 
. 6. gaudichaudii 

6* Rhizomes usually evident; internodes (2-) 3-8 (-15) mm long; leaves ovate to narrowly 
ovate, (2.5-) 3.5-4.5 (-6) mm long, not irregularly curved in drying. 7. compaction 

7(2*) Leaf-base abruptly rounded to a short petiole, upper surface of leaf glossy; internodes 
(6-) 8-18 (-25) mm long; flowers often yellowish . 5. ciliare 

7* Leaf-base tapering or gradually rounded to a short petiole, or non-petiolate, upper 
surface of leaf matt; internodes (5-) 10-40 (-80) mm long; flowers cream to white.8 

8(7*) On lower parts of stems the pairs of leaves and stipules very unequal in length (leaf 
length: stipule length >3:2); stems retrorsely aculeate or smooth, indumentum never 
conspicuous; leaf length:breadth >3:1 . 9. binifolium 

8* On lower parts of stems the pairs of leaves and stipules slightly unequal (leaf length: 
stipule length <3:2); leaf-ratio and indumentum of stems various.9 

9(8*) Primary root conspicuous and/or rhizomes absent or sparingly developed; lower parts 
of stems comparatively stiff and brittle; inflorescences (2-) 3-8 (-25)-flowered . ... 10 

9 Primary root usually not evident, rhizomes usually well-developed; stems comparatively 
weak and flexible throughout; inflorescences 1-5 (-7) commonly 3,-flowered 11 
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10(9) Leaf margin recurved to almost flat; pedicels (1-) 2-3.5 (-8) mm long (leaves almost 
flat and straight when dried).3. migrans 

10* Leaf margin strongly recurved; pedicels 0.1-1 (-2) mm long (leaves commonly irregularly 
curved when dried) . 6. gaudichaudii 

11(9*) Peduncles curved, longer than the pedicels; leaves narrowly obovate to elliptical; leaf 
lengthrbreadth >3:1 .,. 12. trilobum 

11* Peduncles straight (or sometimes absent), shorter than the pedicels; leaves ovate to 
narrowly ovate or elliptical; leaf length:breadth usually 3:1 or less.4. propinquum 

12(1*) Ovaries and fruits tuberculate . 13 

12* Ovaries and fruits hairy . 16 

13(12) Cymes longer than the leaves. 14 

13* Cymes shorter than the leaves . 15 

14(13) Primary root conspicuous and/or rhizomes absent or sparingly developed; lower parts 
of stems comparatively stiff and brittle; inflorescences (2-) 3-8 (-25)-flowered, peduncles 
usually longer than the pedicels . 3. migrans 

14* Primary root usually not evident, rhizomes usually well-developed; stems comparatively 
weak and flexible throughout; inflorescences 1-5 (-7) -, commonly 3, -flowered, peduncles 
shorter than the pedicels.4. propinquum 

15(13*) Longest pedicel of each cyme less than 1 mm long; fructualt tubercles rounded ... 8. roddii 

15* Longest pedicel of each cyme 2 mm or more in length; fructualt tubercles pointed 
. 4. propinquum 

16(12*) Fructualt hairs each with a conspicuous terminal hook, hairs spreading, their length 
c. equal to or more than half the width of each mericarp. 1. australe 

16* Fructualt hairs straight or curved, or if conspicuously hooked then their length noticeably 
less than half the width of each mericarp. 17 

17(16*) On lower parts of stems the pairs of leaves and stipules very unequal in length (leaf length: 
stipule length >3:2); peduncles longer than pedicels; leaf length:breadth >3:1 . 9. binifolium 

17* On lower parts of stems the pairs of leaves and stipules slightly unequal (leaf length: 
stipule length <3:2); peduncle:pedicel ratio and leaf-ratio various. 18 

18(17*) Leaf length:breadth ratio 2:1 or less. 19 

18* Leaf length:breadth ratio >2:1 .20 

19(18) Stems comparatively weak and flexible, commonly glabrous to retrorsely aculeate; 
pedicels straight or uniformly curved.4. propinquum 

19* Stems comparatively stiff and brittle, densely covered with spreading hairs; pedicels 
noticeably curved at their apices. 2. terrae-reginae 

20(18*) Peduncles shorter than pedicels; stems comparatively weak and flexible throughout; 
primary root usually not evident, rhizomes usually well-developed.4. propinquum 

20* Peduncles longer than pedicels; lower parts of stems comparatively stiff and brittle; 
primary roots conspicuous and/or rhizomes absent or sparingly developed.21 

21(20*) Pedicels 0.5-1.5 (-2.5) mm long; flowers (1-) 2-3 (-5) per peduncle; fruits densely covered 
with short curved usually whitish hairs. 10. curvihirtum 

21 * Pedicels (1-) 2-4 (-8) mm long; flowers (2-) 3-7 (-25) per peduncle; fructual indumentum 
variable, sometimes similar to that of G. curvihirtum but not so short and close 3. migrans 

tFructual, an adjective derived from fructus, comparable to staminal, and modelled on other nouns of 
the fourth declension. The new word may add flexibility to descriptions of fruits. 
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B.(A) Leaves and stipules in whorls of (4-) 6-9, if in whorls of 4-6 then leaves usually 3-8 
mm long and fruits narrowly oblong with hooked hairs. Annuals. Non-indigenous species 
(for descriptions of these species see Tutin et al., FI. Europaea 4: 14-36 [1976].) 

I Stems comparatively robust usually >50 cm long; leaf margin with retrorse hairs. 2 

1* Stems comparatively delicate usually <25 cm long; leaf margin with antrorse hairs.3 

2 Fruits with hooked hairs; upper surface of leaves hairy.G. aparine L. 

2* Fruits with numerous tubercles or papillae; upper surface of leaves glabrous 
. G. tricornutum Dandy 

3 Fruits with hooked hairs; inflorescences few-flowered.G. murale (L.) All. 

3* Fruits papillose; inflorescences many-flowered.G. divaricatum Pourret ex Lamk. 

Table 1. Comparison of selected vegetative features 

Species Root System Internodc length (mm) Leaf shape Notes 
and stem indumentum and size (mm) 

1. australe strong primary root (8-) 15*45 (-90) 
and nodal roots up to retrorsely aculeate, 
15 cm from rootstock sparsely to densely 

covered with recurved or 
spreading hairs or rarely 
glabrous 

elliptical to narrowly 
ovate or oblong (4-) 
6-12 (-18) x 1.5-4 (-6) 

2. terrae-reginae strong primary root 
with nodal roots up 
to 5 cm from the 
rootstock 

(4-) 8-20 (-25) 
numerous spreading 
hairs 

ovate, narrowly ovate 
or elliptical (2.5-) 3-5 
(-7) x (1.5-) 2-2.5 (-3.5) 

3. migrans strong primary root 
and nodal roots 
up to 20 cm from 
the rootstock 

(5-) 15-40 (-100) 

commonly retrorsely 
aculeate, sometimes 
with many to few 
spreading to retrorse 
hairs, rarely glabrous 

elliptical to ovate, 
sometimes almost 
linear (3-) 5-10 (-18) 
x (I-) 1.5-3 (-5) 

commonly with 
bright light 
green foliage 

4. propinquum primary root later 
supplemented or 
superseded by nodal 
roots from well- 
developed slender 
rhizomes 

(3-) 10-30 (-45) 
commonly retrorsely 
aculeate to glabrous, or 
or with spreading 

to retrorse hairs 

elliptical to narrowly 
ovate or ovate, 
sometimes almost 
round (1.5-) 2-8 (-15) 
x (0.7-) 1-2.5 (-6) 

stems compara¬ 
tively weak and 
flexible throughout 
compared with the 

stiffer lower stems 
of 3. G. migrans 

5. ciliare nodal roots from 
subterranean stems, 
primary root not 
conspicuous 

(6-) 8-18 (-25) 
spreading dense to 
sparse hairs or glabrous, 
not retrorsely aculeate 

ovate, sometimes 
rotund (2.5-) 3.5-8 (-10) 
x (1-) 1.5-3 (-4) 

leaf-base 
abruptly rounded, 
upper foliar surface 
glossy 

6. gaudichaudii strong primary root, 
weak development 
of nodal roots up to 
5 cm from the 
rootstock 

(5-) 12-20 (-35) hirsute, 
retrorsely aculeate or 
sometimes almost 
glabrous 

narrowly ovate to linear, 
often almost narrowly 
triangular (4-) 5-8 (12) x 
(0.6.) 0.8-I.2 (-2.0) 

leaves often 
irregularly curved 

and disarrayed in 
dried specimens 

7. compactum strong primary root 
and well-developed 
rhizomes 

(2-) 3-8 (-15) pilose to 
almost glabrous, not 
retrorsely aculeate 

ovate to narrowly ovate 
(2.5-) 3.5-4.5 (-6) x (0.8-) 
1.5-1.8 (-2.2) 

internodes usually 
shorter than those 
of other species 

8. roddii mainly well-developed (2-) 4-12 (-25) hirsute 
rhizomes, primary root 
strongly developed but 

narrowly ovate, curved 
upwards 3-4.5 x 0.8-1.2 

rarely observed 
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9. binifolium strong to rather weak 
primary roots some¬ 
times supplemented 
by occasional nodal 
roots 

(20-) 30-60 (-80) 

retrorsely aculeate 
or smooth, lacking 
a conspicuous 
indumentum 

narrowly elliptical, 

commonly slightly falcate 
(4-) 6-12 (-20) x (0.7-) 
1-2.5 (-3) 

leaves often 
reclinate to 
retrorse; foliaceous 
stipules noticeably 
shorter than leaves 

10. curvihirtum primary root well- 
developed, nodal 
roots absent 

(10-) 15-35 (-60) 
commonly retrorsely 
aculeate sometimes with 
spreading or retrorse 
hairs or glabrous 

narrowly ovate-linear, 
sometimes ovate or 
elliptical (3-) 4-12 (-15) 
x (0.6-) 1-2 (2.5) 

11. liratum primary root, not 
always strongly 
developed, nodal 
roots rare 

30-50 
retrorsely aculeate to 
glabrous 

obovate to elliptical 
(6-) 10-15 (-20) x (1.5-) 
2.5-5 (-7) 

leaves usually 
broader than those 
of other species 

12. trilobum nodal roots (primary 
roots not observed) 

(15-) 25-40 (-50) 
retrorsely aculeate or 
sometimes almost 
smooth 

narrowly obovate to 
elliptical, sometimes sub- 
linear to spathulate (4-) 
6-12 (-20) x 1.5-3 (-4) 

Tabic 2. Selected features of inflorescences and fruits; distribution 

Species Ultimate Peduncles Pedicels (mm) Fructual Surface Distribution* 

1. australe 1-7 (-lO)-flowered (0-) 
5-12 (-25) mm long 
straighl 

(0.5-) 2.5-10 (-22) slightly with numerous 
or strongly curved usually usually transparent, 
within 2 mm of ovary or uncinate hairs 
fruit, rarely straight 0.4-1.0 mm long 

NSW, VIC (H. of 
146°E), TAS, SA 
(Kangaroo Island only) 
—see fig. 1. 

2. terrae-reginae 1-3-flowered 
1-5 (-7) mm long 
straight 

1-3 (-5) conspicuously 
curved near apex 
particularly at the 
fruiting stage 

tuberculate to rugose 
and covered with 
numerous slightly to 
strongly curved hairs 

Q—see fig. 1 

3. migrans (2-) 3-7 (-25)-flowered 
(2-) 5-15 (-35) mm 
long 
straighl 

(1-) 2-3.5 (-8) usually 
slightly curved 

exceedingly variable: Q, NSW (incl. ACT), 
papillose, rugose, VIC, SA, WA—see 
tuberculate or covered fig. 1. 
with curved to straight 
aculei or hairs 

4. propinquum 1-5 (-7)-flowered, (0.3-) 1-4 (-7) 
often 3-flowered, often curved 
often absent or 

inconspicuous, 
maximum length 6 mm 

usually straight 

papillose, tuberculate 
(with pointed 
tubercles), ruminate, 
rugose or with 
curved ascending 
hairs, sometimes 
exhibiting a 
combination of these 

NZ, Q, NSW, VIC, 
SA—see fig. 2 

5. ciliare 5-9-flowered 
5-15 mm long 
straight 

1-5 straight papillose but 
otherwise smooth 

Q, NSW (incl. ACT), 
VIC, TAS-see fig. 3 

6. gaudichaudii 1-5 (-7)-flowered 
up to 2.5 mm long 
straight 

0.1-1.0 (-2.0) 
straight 

rugulose, without 
tubercles or hairs 

Q, NSW (incl. ACT), 
VIC, TAS, SA— 
see fig. 4 

7. compactum 1-2 (-3)-flowered 
< 0.5 mm long 

up to c. 0.5 rugose VIC, SA—see fig. 3 

8. roddii 1-2 (-3)-flowered 

0.3-0.5 mm long 
0.3-0.5 covered with many 

rounded pale-capped 
tubercles 

NSW—see fig. 3 

9. binifolium often 3-flowered, 
up to 8-flowered 
(2-) 4-25 mm long 
straight to slightly 
curved 

2-5 (-7) 
straight 

rugose or sometimes 
ribbed, glabrous or 
rarely with numerous 
curved short hairs 

NSW, VIC, SA— 
see fig. 5 
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10. eurvihirtum (1-) 2-3 (-5)-flowered 

(0.5-) 1-6 (-11) mm 
long 
straight 

0.5-1.5 (-2.5) straight or 
slightly curved 

densely covered with 
curled whitish hairs 
(finer and shorter than 
those of Galium 
australe) 

VIC, SA—see fig. 5 

11. liratum 1-3 (-5)-flowered 
< 1 mm long 

0.5-1.5 straight to 
slightly curved 

ribbed, with 5-7 
irregular longitudinal 

ribs 

NSW, VIC—see fig. 6 

12. trilobum (1-) 2-3-flowered, (5-) 
8-14 (-25) mm long 

(1-) 3-6 (-10) usually 
curved 

finely ruminate to 
smooth 

NZ—see fig. 7 

curved 

* NZ—New Zealand; Q—Queensland, NSW—New South Wales, ACT—Australian Capital Territory, VIC—Victoria, 

TAS—Tasmania, SA—South Australia, WA—Western Australia. 

1. Galium australe DC., Prodr. 4: 608 (1830) non Reiche (1900); J.D. Hooker, 
FI. Tasmaniae 1: 171 (1856); Miquel, Ned. Kruidk. Arch. 4: 113 (1856), ‘1859’; 
Bentham, FI. Austral. 3: 446 (1867), p.p.\ F. Mueller, Syst. Census Austral. PI.: 76 
(1882), Key Syst. Victorian PI. 2: 30 (1885), Key Syst. Victorian PI. 1: 292 (1888), 
Second Syst. Census Austral. PI.: 128 (1889); Moore & Betche, Handb. FI. New South 
Wales: 253 (1893); Rodway, Tasmanian FI.: 71 (1903); Anon., Field Naturalist Census 
PI. Victoria: 60 (1931); Wakefield, Victorian Naturalist 72: 72 (1955); Black, FI. South 
Australia, edn 2, 4: 800 (1957), p.p.\ Beadle et ah, Handb. Vase. PI. Sydney Distr.: 
358 (1963), [see following Notes p.000]; Curtis, Stud. FI. Tasmania 2: 273 (1963); 
Beadle et ah, FI. Sydney Region: 428 (1972). 

Holotype.- [Victoria], Port-Western, d’etroit de Bass, exped. de L’Astrolabe 1829 Mr d’Urville (G- 
DC); ‘ad fretum Bass’ (protologue). 

Synonymy Galium densum Hook, f., London J. Bot. 6: 461 bis (1847); Miquel, Ned. Kruidk. Arch. 
4: 113 (1856), ‘1859’. Lectotype (here designated): [Tasmania], Side of Western Mountains—Alt. 2000 
ft., Gunn 549, 16.1.1845 (K). Isolectotype: Gunn 549 (NSW). Lectoparatypes: [Tasmania], Hampshire 
Hills, Gunn 549, 1837 (K); on road to Macquarie Harbour from Lake St Clair, Gunn 549, 10.2.1845 (K). 

Galium squalidum Hook, f., London J. Bot. 6: 462 bis (1847); J.D. Hooker, FI. Tasmaniae I: 171 
(1856). Galium australe var. pilosohispidum Benth., FI. Austral. 3: 447 (1867). Lectotype (here 
designated): [Tasmania], New Norfolk, Gunn H29, 6.11.1840 (K). Isolectotype. Gunn 1129 (NSW). 
Lectoparatypes: [Tasmania], Glen Leith, Gunns.n.. 14.9.1840 (K); Lawrenny, Gunn 1009, 10.1840 (K). 

Galium albescens Hook. f„ London J. Bot. 6: 462 Ms (1847); J.D. Hooker. FI. Tasmaniae I: 171 (1856); 
Bentham, FI. Austral. 3: 447 (1867); Curtis, Stud, FI. Tasmania 2: 273 (1963). Holotype; Mount 
Wellington, Gunn s.n., 5.1839 (K). Isotype: NSW. 

[Galium australe var. laeve, nomen nudum: F. Muell. ex Hook, f., FI. Tasmaniae 1: 171 (1856). 
Galium subalatum, nomen nudum: F. Muell. ex Miq., Ned. Kruidk. Arch. 4: 113 (1856), ‘1859’.] 

Misapplication of the name Galium australe: see misapplied names: 2. Galium lerrae-reginae, 3. G. 
migrans and 10. G. eurvihirtum. 

Distribution: In a variety of habitats at low altitudes, from coastal dunes to sheltered inland gullies 
(sometimes epiphytic on trunks of tree ferns) in Tasmania, South Australia (Kangaroo Island only), Victoria 
(E. of 146°E) and southern coastal New South Wales. See fig. 1. 

Plant perennial, ? biennial; root system with a strong primary root and nodal roots 
up to 15 cm from rootstock; habit straggling or intertwining, sometimes loosely 
caespitose. Stems many to several, (5-) 20-60 (-100) cm long, branching in the lower 
half of plant; internodes (8-) 15-45 (-90) mm long; stem indumentum very variable, 
stems retrorsely aculeate, sparsely to densely covered with recurved or spreading hairs 
or rarely glabrous. Leaves elliptical to narrowly ovate or oblong, (4-) 6-12 (-18) mm 
long, 1.5-4 (-6) mm wide (stipular leaves slightly shorter), dark green to dark brown 
(on drying, usually coriaceous sometimes membranaceous); leaf-base angustate; leaf- 
apex acute to obtuse-mucronate; leaf-margin usually recurved sometimes revolute; 
upper surface with few to many forwardly directed hairs, occasionally with numerous 
soft spreading hairs or rarely almost glabrous; lower surface with spreading and/or 
forwardly directed hairs commonly restricted to the mid-vein, or sometimes glabrous; 
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Fig. 1. Distribution of G. oust rale-A., G. terrae-reginae-X, and G. migrans- • . Arrows indicate type 
localities. 

venation obscure except in membranaceous leaves; secretory cells usually coalescent 
and restricted to a subapical position, sometimes isolated and scattered, rarely absent. 
Inflorescence elongate, subcolumnar or pyramidal, (4-) 10-40 (-70) cm long, consisting 
of lateral and sometimes terminal cymes, vegetative growth continuing after the first 
flowering; lateral cymes dischasial or monochasial, (6-) 12-25 (-55) mm long; ultimate 
peduncles 1-7 (-lO)-flowered, straight, sometimes bearing inconspicuous’terminal 
bracts, (0-) 5-12 (-25) mm long; pedicels (0.5-) 2.5-10 (-22) mm long, slightly or strongly 
curved usually within 2 mm of ovary or fruit, rarely straight. Flowers (1.5-) 2.0-2.5 
(-2.8) mm diameter, corolla rotate. Fruits 1.2-1.5 mm long, with numerous, usually 
transparent, uncinate hairs 0.4-1.0 mm long. 

Selected Specimens: New South Wales—South Coast: Clyde district, Bduerlen 1.1884 (MEL). 
Victoria: Fumina, Gippsland, 2.1925 (Ex Herb. Williamson, MEL); Queenscliff, Tadgell 10.1904 (MEL); 
“ The Jackass”, Filzroy River, near Mourn Deception, Beauglehole 1651, 1949 (NSW'); ad ripam Darby 
fluminis promonlorii Wilsoni, Mueller 3. 1853 (MEL); Near Darby River on Tongue Point Track W'ilsons 
Promotory, Johnson NSW 95298, 1.1967 (NSW). South AusTRALiA-Kangaroo Island: Ad rivulos 
rupestris sinus Pink-bay, Kangaroo Island, 3.1857 (MEL). Tasmania: Clarke Island, Furneaux Group, 
Bass Strait, Maclaine, 1894 (MEL); “The Nut”, Circular Head, far NW. Tasmania, Willis 1 1965 (MEL)- 
Side of Bluff, Circular Head, Gunn 549/1842, 12.1837 (NSW'); near George Town, Oakden 4.1886 (MEI ); 
near Pipers River. SE. Coast (MEL); Gordon River, Milligan NSW 23919 (ex Herb. Archer), 12.1846 
(NSW); Swanport, Story (MEL 17652, 17655, 17656); Rhyndaston, 12.1909 (MEL 17891, 17895); Junee 
Caves, near Maydena, T. & .1. Whaile 2391, 1.1961 (NSW'); Mount Wellington, Gunn M9/1842, 1 1841 
(NSW); Port Arthur, Bufton, 1892 (MEL 17666, 17667, 17837); Cockle Creek, Recherche Bay, 1.1856 
(MEL); New Harbour, Davis NSW 83665, 1.1938 (NSW); Gunner’s Quoin, Rodway H 393, 6.1929 (CANB). 

In the past the name Galium australe DC. has been applied broadly to include the 
Australian species having hairs on the ovaries or fruits; see 2. G. terrae-reginae, 3. 
G. migrans and 10. G. curvihirtum. Although it is included in Beadle et al. (1963), 
(1972), the species has not been authentically recorded from the Sydney district or 
the Blue Mountains. 

The apically curved pedicels and the uncinate hairs of the fruits distinguish G. 
australe from other species. 

2. Galium terrae-reginae Ehrendorfer et McGillivray, sp. nov. 

Species affinis G. australis DC. sed habitu conferto, foliis brevibus, pilis fructuum 
curvatis non uncinatis differt. 

HolotypE: Queensland—Darling Downs Districl: One Tree Hill, Gowrie, F.M. Bailey (BRI 063832). 
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Distribution.- South eastern Queensland, from Chinchilla to Warwick. (No ecological data available). 

See fig. 1. 

Plant ? biennial to perennial; root system consisting of a strong primary root with 
nodal roots up to 5 cm from the rootstock; habit loosely caespitose to straggling. 
Stems numerous, 15-45 cm long, branching throughout, with numerous spreading 
hairs, internodes (4-) 8-20 (-25) mm long. Leaves ovate, narrowly ovate or elliptical, 
(2.5-) 3-5 (-7) mm long, (1.5 ) 2-2.5 (-3.5) mm wide, dull green; leaf-base shortly 
attenuate; leaf-apex acute to shortly acuminate; leaf-margin recurved to strongly 
recurved; upper surface with evenly distributed spreading or ascending hairs, lower 
surface with slightly fewer hairs mainly on margin and mid-vein; reticulate venation 
usually evident; secretory cells inconspicuous and in a subterminal position only, or 
absent. Inflorescence subpyramidal to elongate; ultimate peduncles 1-3-fIowered, 1-5 
(-7) mm long, straight; pedicels 1-3 (-5) mm long, conspicuously curved near apex 
particularly at the fruiting stage. Flowers c. 2 mm diameter, corolla rotate, ? yellowish. 
Fruits c. 1.5 mm long, tuberculate to rugose and covered with numerous slightly to 
strongly curved hairs. 

Misapplied Name: Galium australe auct. non DC: F.M. Bailey, Queensland FI. 3: 782 (1900), p.p; F.M. 
Bailey, Compr. Cat. Queensland PI.: 257 (1913). 

Specimens Examined: Queensland—Darling Downs District: Chinchilla, Darnell-Smith NSW 23986, 
4. 1926 (NSW); Warwick, Beckler, 1857 (MEL); Prior’s Station, Leichhardt NSW23987, 11.1843 (NSW). 

The species is characterized by its loosely caespitose to straggling habit, stems 
branching through their length, leaves usually not more than 5 mm long with 
inconspicuous secretory cells, cymes 1-3-flowered, pedicels conspicuously curved near 
the apex (especially evident at the fruiting stage) and fruits with numerous curved 
(not uncinate) hairs. 

3. Galium migrans Ehrendorfer et McGillivray, nom. nov. 

Replaced Synonym: Galium erythrorrhizum F. Muell. ex Miq., Ned. Kruidk. Arch. 4: 113 (1856), 
‘1859’, nomen illeg., non G. erylhrorhizon Boiss. et Reut. 1852 ('erythrorrhizum' is an orthographic variant 
of the earlier epithet). 

Lectotype (here designated): [South Australia], Kangaroo Island, Mueller (U-sheet no. 2419B). 

Lectoparatype: [South Australia], in valle Schlanken, Behr (U). 

Synonymy: (see also preceding replaced synonym): Galium gaudichaudii var. muriculatum Benth., FI. 
Austral. 3: 446 (1867); F.M. Bailey, Queensland FI. 3: 781 (1900); F.M. Bailey, Compr. Cat.: 257 (1913); 
Black, FI. South Australia edn 2, 4: 799 (1957). Galium umbrosum var. muriculatum (Benth.) Ewart et 
Rees, Proc. Roy. Soc. Victoria (n.s.) 26: 4 (1913); Black, FI. South Australia 4: 538 (1929); Ewart, FI. 
Victoria: 1047 (1931). Galium umbrosum var. gaudichaudi-muriculatum Maiden et Betche, Census New 
South Wales PI.: 188 (1916), nomen illeg. Lectotype (here designated): New England, C. Stuart (K). 

Misapplied Names: Galium australe auct. non DC.: Bentham, FI. Austral. 3: 447 (1867), p.p. \ Moore 
& Betche, Handb. FI. New South Wales: 253 (1893), p.p.; F.M. Bailey, Queensland FI. 3: 782 (1900), 
p.p.; Black, FI. South Australia 4: 539 (1929), p.p.; Gardner, Enum. PI. Austral. Occid.: 122 (1931); 
Black, FI. South Australia edn 2, 4: 800 (1957). 

Galium umbrosum auct. non Forst. f. ex Hook. f. [nomen illeg. = G. propinquum]: F. Mueller, Fragm. 
9: 188 (1875),p.p., Syst. Census Austral. PL: 142 (1882),p.p.-, Key Syst. Victorian PI. 2: 30(1885), p.p., 
Key Syst. Victorian PI. 1: 292 (1888), p.p.; Maiden & Betche, Census New South Wales PL: 188 (1916), 
p.p.; Black, FI. South Australia 4: 538 (1929) p.p.; Ewart, FI. Victoria: 1047 (1931), p.p. 

Galium gaudichaudii auct. non DC.: Wakefield, Victorian Naturalist 72: 70 figs 4 & 4a, 72 (1955), p.p. 

Distribution: Galium migrans is the most widely distributed species of Galium in Australia, occurring 
from south eastern Queensland through New South Wales, Victoria and South Australia to south western 
Western Australia; it is found up to altitudes of c. 1700 metres. Usually it grows in moist open or sheltered 
situations in rock crevices or over and between stones or boulders, frequently in association with limestone 
or basic igneous rocks. One may expect to find the species in the vicinity of limestone caves from New 
South Wales to south western Western Australia. See fig. 1. 

Plants perennial, able to flower in the first year; root system with strong primary 
root and nodal roots up to 20 cm from the rootstock; habit straggling to loosely 
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caespitose, sometimes pendulous in festoons. Stems numerous, (10-) 20-40 (-80) cm 
long, much-branched, branching sometimes reduced or absent in upper half of stems; 
internodes (5-) 15-40 (-100) mm long, stems commonly retrorsely aculeate, sometimes 
with many to few spreading to retrorse hairs, rarely glabrous. Leaves elliptical to 
ovate sometimes almost linear, (3-) 5-10 (-18) mm long, (1-) 1.5-3 (-5) mm wide, 
commonly a bright light green colour, sometimes darker and dull (from more shaded 
situations) or pale green with a greyish cast produced by the indumentum; leaf-base 
distinctly petiolate; leaf-apex obtuse-mucronate to shortly acuminate, sometimes acute; 
leaf margin recurved to almost flat; indumentum of few to many spreading or 
ascending hairs, evenly distributed on the upper surface, predominantly along margin 
and mid-vein on the lower surface; reticulate venation usually evident, more 
conspicuous on older leaves; secretory cells almost always present, commonly 
numerous and coalescent, particularly near the leaf-apex. Inflorescence pyramidal 
occupying about upper 2A of stems; ultimate peduncles (2-) 3-7 (-25)-flowered, straight, 
(2-) 5-15 (-35) mm long; pedicels usually slightly curved, (1-) 2-3.5 (-8) mm long, 
peduncles and pedicels of preceding year’s growth often persistent. Flowers 1.2-2.5 
(-3) mm diameter, corolla rotate, cream to yellowish or white. Fruits 1.2-1.7 mm long 
exceedingly variable in surface covering: papillose, rugose, tuberculate or covered 
with curved to straight aculei or hairs. 

Selected Specimens: Queensland—Nloreton District: Mount Samson, c. 20 miles [32 km] NNW. of 
Brisbane, White 7.1913 (BRI); Three Mile Bush, c. 3 miles [5 km] NW. of Brisbane G.P.O., Bailey 7.1874 
(BR1); Dams Creek, Mount Coot-tha [‘Cootha’] near Brisbane, Everist 302, 1.1932 (BRI); Mount 
Tambourine, White 1.1916 (BRI); Mount Cordeaux, c. 25 miles [40 km] directly NE. by E. of Warwick 
Phillips NSW 83632, 6.1961 (NSW); Christmas Creek, White 9320, 10.1933 (BRI); Roberts Plateau’ 
Lamington National Park, Tryon <£ White 2.1920 (BRI).—Darling Downs District: Spring Creek, near 
Killarney, Hubbard5773, 3.1931 (BRI); The Ranch, foot of Wilsons Peak, Michael 11.1933 (BRI)’ New 
South Wales-NotUi Coast: Clarence River (MEL); Comboyne-Wingham, Phillips CBG 014082 2 1961 
(CBG); Bowman and Barrington Rivers, Maiden NSW 23904, 9.1897 (NSW); Brushy Mountains near 
Gloucester, Maiden NSW23898, 9.1897 (NSW); Parsons Creek, S. of Bulga, Ehrendorfer 10.1966 (GRAZ, 
US); 0.5 miles [0.8 km] S. of Mount Bright Lookout, 4 miles [6 km] W. of Cessnock, McGillivray 1391’ 
9.1965 (NSW).—Central Coast: Nortons Basin, near Wallacia, Coveny NSW 83636, 10.1966 (NSW)’; 
Razorback Mountain, Camden, McBarron 9692, 10.1964 (NSW).—South Coast: Bungonia Gorge S of 
Marulan, Adams 1614, 1623, 11.1966 (CANB, NSW); Yalwal, c. 15 miles [24 km] by road WSW. of Nowra 
Rodway 179, 11.1930 (NSW).—Northern Tablelands: Head of Macleay River, Leichhardt NS W 83625, 
1843 (NSW); Moona Plains, Walcha, Crawford, 1.1885 (MEL); Tia Fails, Forsyth & Cheel NSW 23906, 
10.1900 (NSW); c. 8 miles [13 km] E. of Norfolk Falls, Waning State Forest, NE. of Coolah, Briggs 965 
& Johnson, 10.1966 (NSW); Warung State Forest, Ehrendorfer 10.1966 (GRAZ, WU).—Central Tablelands: 
Cheshire Creek, Wyagdon, Constable NSW31184, 3.1955 (NSW); Jenolan Caves, Blakely NSW 23899 
(NSW); 0.25 mile [0.4 km] W. of Abercrombie Caves, Briggs NSW 83634, 10.1965 (NSW').—Southern 
Tablelands: Wee Jasper Caves, Whaite2834, 10.1964 (NSW); Two Sticks Road in vicinity of Devil's Gorge, 
A.C.T., Burbidge 1.1957 (CANB); near Mount Coree, A.C.T., Gray 4970, 1.1961 (CANB, NSW); Upper 
Orraral Valley, c. 1 mile [1.5 km] from homestead, A.C.T., Burbidge 6668, 11.1960 (CANB); Braidwood 
district, Bduerlen 223, 12.1884 (MEL); Yarrangobilly Caves, Betche NSW 23982, 2.1897 (NSW); Near 
Geehi, c. 7 miles [11 km] NW. of Mount Kosciusko, Giltins 641, 1.1963 (NSW); Geehi River Track below 
Pinnacle Track (c. W. of Mount Townsend), Ford NS W 83624, 1.1959 (NSW).—North Western Slopes: 
1 mile [1.5 km] W. of Timor Rock, Warrumbungle Mountains, Johnson & Briggs NSW 94574, 10.1966 
(NSW); North side of Belougery Split Rock. Warrumbungle Mountains, Johnson & Briggs NSW 94573, 
10.1966 (NSW).—Central Western Slopes: Dart Brook, Scone, Cambage NSW 23911, 10.1909 (NSW); 
Wollar, near Mudgee, Campbell NSW23897, 11.1906 (NSW); Apple Tree Flat, Cudgegong, c. 10 miles 
[16 km] SE. of Mudgee, Tindale NSW 25656, 10.1953 (NSW); Bingham Springs, Bumberrv, C/e/antf 9.1916 
(AD).—South Far Western Plains: Scropes Range, Menindee district. Constable NSW4878, 11.1947 (NSW). 
Victoria: Snowy Creek, Ovens River, Morion, 1889 (MEL); Junction Dam, Kiewa River, Rodd 369, 
12.1966 (NSW); Snowy River, Biiuerlen 158, 4.1890 (MEL 17848, top specimen only); Limestone Creek, 
E. of Bcnambra, Willis 2.1946 (MEL); Murrindal River, Buchan district, Wakefield NSW 83629, 10.1949 
(NSW); Gippsland, Nightingale Creek, just above Tali Karng, Muir2947, 12.1963 (MEL); Bairnsdale district, 
Mitchell River Cliffs, near Wy Yung, Hart 11.1917 (MEL); Trentham Falls, Robbins (Beauglehole 7735), 
1938 (NSW); Wilsons Promontory, Mueller NSW 17853, 5.1853 (NSW); Warragul Forest, Reader 11.1885 
(MEL); Bacchus Marsh, Meebold21896, 12.1936 (NSW); Lcderberg, Gorge, Sutton 10.1904 (MEL); You 
Yangs, Willis 11.1962 (MEL). South Australia Nullarbor Region: Murrawijinie Caves, 6 miles [10 km] 
N. of Nullarbor homestead, Willis 8.1947 (MEL); Koonalda Cave, 55 miles [88 km] ENE. of Eucla, 
Beauglehole 13419, 9.1965 (NSW).—Flinders Ranges Region: Gorge of western branch of Balcanoona 
Creek above Loch Ness Well, Gammon Ranges, Eichler 12920, 9.1956 (AD); Mount Chambers Gorge, 
c. 95 km SE. of Leigh Creek, Filson 3463, 10.1960 (AD); Oratunga Creek, near Moolooloo, c. 20 km 
NE. of Parachilna, Lothian 948, 10.1960 (AD); Wirrabara Forest, Gill 12 (MEL).—Eyre Peninsula Region: 
c. 2 km N. of Tumby Bay, Lothian 1145, 10.1962—Northern Lofty Region: Port Germein Gorge, c. 10 
km E. of Port Germein, Cleland 9.1963 (AD); South Hummocks Range, c. 110 km NNW. of Adelaide, 
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KraehenbuehI1402, 8.1965 (AD).—Murray Region: Worlds End, SE. of Burra, Brummitt 9.1893 (AD).— 
Yorke Peninsula: c. 5 km W. of Kulpara, S. side of Kadina Road, northern Yorke Peninsula, Lothian 
3045, 11.1964 (AD); Yorke Peninsula, Tepper 729, 1133 (MEL).—Southern Lofty Region: Morialta, c. 
10 km E. of Adelaide, Black 9.1928 (AD); Third Creek, Lofty Ranges, Mueller 1.1848 (MEL); Waterfall 
Gully, base of Mounty Lofty, Tate 10.1878 (AD); National Park, Belair, c. 8 km SSE. of Adelaide, Black 
11.1905 (AD): Between Cape Jervis and Victor Harbour, south-eastern slope to Boat Harbour Creek, 
c. 3'/r km N. of the sea coast, Eichler 14443, 11.1957 (AD).—Kangaroo Island: Cape Willoughby, Tepper 
1278 (MEL); Ravine des Casoars, 8 km E. of Cape Borda, Wilson 683, 11.1958 (AD); Near small lagoon 
SW. of Kelly Hill reserve, c. 12 km ENE. of Cape du Couedic, Wilson 708, 11.1958 (AD). Western 
Australia-Darling District: Lakes Cave, Margaret River, Ehrendorfer 12.1966 (NSW, WU); Mammoth 
Cave, Margaret River, Ehrendorfer 12.1966 (NSW, WU); Gallingup, Maiden NSW 84540, 10. 1909 
(NSW).—Coolgardie District: 9 miles [14 km] S. of Cocklebiddy, George 8550, 10.1966 (NSW). 

Galium migrans is not only the most widely distributed of the Australian species 
of Galium but also the most variable, particularly in the nature of the indumentum 
of its fruits. It is characterized by a well-developed primary root, much-branched 
habit, light bright green foliage (except in well-shaded situations), leaves obtuse- 
mucronate to acuminate, inflorescences with conspicuous ultimate peduncles and 
gently curved pedicels, the persistence of old peduncles and pedicels on older stems. 

4. Galium propinquum A. Cunn., Ann. Nat. Hist. 2: 205 (1839); J.D. Hooker, 
FI. Novae-Zelandiae 1: 113 (1852); Wakefield, Victorian Naturalist 72: 70 fig. 3 & 
3a, 71 (1955); Allan, FI. New Zealand 1: 592 (1961); Beadle et al., Handb. Vase. 
PI. Sydney Distr.: 257 (1963), FI. Sydney Region: 427 (1972). 

Holotype: New Zealand: No 469 R. Cunningham 1834. (K). ‘Shaded woods, Wangaroa, R. 
Cunningham, 1833’ (protologue). 

Synonymy: Galium umbrosum Forst. f. ex Hook, f., Handb. New Zealand FI. 1: 121 (1864), nomen 
illeg.; [G. Forster, Prodr.: 89 (1786), nomen nudum,-, A. Cunningham, Ann. Nat. Hist. 2: 206 (1839), 
nomen nudum, pro syn.; Endlicher, Ann. Wiener Mus. 1: 177 (1836), nomen nudum; J.D. Hooker, FI. 
Novae-Zelandiae I: 113 (1852), nomen nudum, pro syn.]-, F. Mueller, Fragm. 9: 188 (1875), sens, amp!., 
p.p., Syst. Census Austral. PL: 76 (1882), p.p., Key Syst. Victorian PI. 2: 30 (1885), p.p.. Key Syst. Victorian 
PI. 1: 292 (1888), p.p.. Second Syst. Census: 128 (1889), p.p.; Kirk, Student's FI. New Zealand: 249 (1899); 
Rodway, Tasmanian FI.: 71 (1903), sens, amp!., p.p.; Cheeseman, Man. New Zealand FI.: 266 (1906); 
Maiden & Betche, Census New South Wales PI: 188 (1916); Cheeseman, Man. New Zealand FI., edn 2: 
879 (1925); Black, FI. South Australia 4: 538 (1929), sens. ampl„ p.p.; Ewart, FI. Victoria: 1047 (1931), 
sens, amp!., p.p.; Black, FI. South Australia, edn 2, 4: 799 (1957). Type: as for Galium propinquum A. 
Cunn. 

Galium propinquum var. elongatum Hook, f., FI. Novae-Zelandiae 1: 113 (1852), ‘a. 'elongata 
Galium propinquum var. glabratum Hook, f., I.c. '0. glabrata’. 
Galium propinquum var. hispidulum Hook, f., I.c., ‘y. hispidula’; Allan, FI. New Zealand 1: 592 (1961). 
Hooker did not at any time cite types for the three preceding varietal names. 
Galium gaudichaudii var. muriculatum Benth., FI. Austral. 3: 446 (1867), p.p.; Galium umbrosum var. 

rnuriculatum (Benth.) Ewart et Rees, Proc. Roy. Soc. Victoria (n.s.) 26: 4 (1913); Black, FI. South Australia 
4: 538 (1929), p.p.; Ewart, FI. Victoria, 1047 (1931), p.p. Lectotype: see synonymy of 3. G. migrans. 

Galium erythrocaulon Colenso, Trans. New Zealand Inst. 16: 332 (1884); Allan, FI. New Zealand 1: 
592 (1961). Type: New Zealand: ‘Stony declivities, skirts of dry woods between Norsewood and 
Danneverke, Waipawa county, 1879-1882’, Colenso. (WELT, not seen). Isotype (?): K. 

Distribution: New Zealand: North and South Islands, Stewart Island and Ruapuke Island—occurring 
in a variety of habitats but favouring grassy or rocky sites in shady and/or moist situations. See fig 2. 

Australia: Queensland (rarely collected), New South Wales, Victoria and South Australia (only one 
collection, from the Mount Lofty Ranges). In coastal climates it favours moist shaded fertile sites in rainforest 
or wet sclerophyll forest, while on the tablelands it occurs also in more open situations in woodland and 
grassland. The species has not been recorded in association with limestone. See fig. 2. 

Plants annual (?), to perennial; root system of primary root later supplemented 
or superseded by nodal roots from well-developed slender rhizomes; habit prostrate 
to weakly decumbent. Stems usually weak and flexible, (4-) 6-30 (-50) cm long, 
sparingly branched; internodes (3-) 10-30 (-45) mm long; stems commonly retrorsely 
aculeate to glabrous or with spreading to retrorse hairs. Leaves elliptical to narrowly 
ovate, (1.5-) 2-8 (-15) mm long, (0.7-) 1-2.5 (-6) mm wide, dull green, to yellowish 
green, rarely dark green; leaf-base tapering to a short petiole; leaf-apex shortly 
acuminate to obtuse-mucronate, sometimes acute; leaf margin recurved to strongly 
recurved; upper surface with few spreading to ascending hairs, lower surface glabrous 
or with few hairs along margin and mid-vein; venation usually obscure on upper 
surface, commonly visible on lower surface with reflected light, usually evident with 



McGillivray, Galium in Australia and New Zealand 365 

transmitted daylight; secretory cells always present, usually linear, occasionally 
roundish, coalescent towards the leaf apex and along the mid-vein, frequently also 
scattered over the lower surface. Inflorescence elongate sometimes pyramidal, 
consisting of axillary cymes; ultimate peduncles 1-5 (-7)-flowered, commonly 
3-flowered, often absent or inconspicuous, usually straight, maximum length 6 mm; 
pedicels (0.3-) 1-4 (-7) mm long, often curved. Flowers (1.0-) 1.2-1.8 (-2.0) mm 
diameter, corolla rotate, white to cream. Fruits 0.9-1.2 mm long, papillose, tuberculate 
(with pointed tubercles), ruminate, rugose (with thin-walled rugosities), or covered 
with few to many curved ascending hairs, sometimes exhibiting a combination of 
these surface features. 

Selected Specimens: New Zealand (N. to S.; all specimens are from, CHR unless otherwise 
indicated):—North Island: Cape Brett, Bay of Islands, Collett 9.1964; Whangeripo Valley, Petrie 11.1919; 
Kawau Island, Moore 12.1953; Auckland, Kirk 42 (MEL); Pongakawa Valley, Te Puke district, Healy 
11.1948; Anaura Bay, Zotov 2.1940; Mount Maungapohata, Druce 12.1953; Near Mahnia camp-site 
Tongariro National Park, Ogle 2.1962; Morere Hot Springs Reserve, Mason 8672, 1.1961; Egmont, Druce 
2.1960; East Wairarapa, Pahaoa Road, Moore 11.1958; Mount Maunsell, East Wairarapa, Druce, 11.1962; 
Rimutaka Hill, Hay 11.1951; Colonial Knob, Tawa Flat, Allan 11.1943; Otari Bush, Wellington, Mason 
12.1939; Miramar Gully, Wellington, Mason 8.1947; Tongue Point, Wellington Heads, Healy 4.1937; 
Putangirua Stm., Palliser Bay, Hay 3.1952; Cape Turakirae, Wellington, Moore 12.1952.—South Island: 
Middle Gorge, Hurunui River, North Canterbury, Moar856, 8.1957; Lees Valley, behind Mount Oxford, 
Simpson 4.1956; View Hill, Oxford, Mitchell 12.1942; Godley Head, Banks Peninsula, Macmillan 65/13 
& Collett 1.1965; Presqu’ile de Banks, Raoul, 1843 (MEL); Moeraki Point, East Otago, Collett 3.1965; 
Tautuku Beach, Catlins district, Mason 4550, 1.1957; Cunningham 115 (MEL). 

Australia: Queensland—South Kennedy District: Dalrymple Heights, Clemens, Jul-Nov. 1947 
(BRI).—Wide Bay District: Blackall Range, A'eyw 5.1910 (BR1), White, 12,1916 (NSW).—Moreton District: 
Tamborine Mountain, c. 45 miles [70 ktn) S. of Brisbane, Hubbard 5.1930 (BRI). New South Wales 
—North Coast: Copeland, near Gloucester, Hind NSW 84348, 1.1967 (NSW); Gloucester River, below 
Gloucester Tops, WSW. of Gloucester, Constable 6000, 6.1965 (NSW); Nabiac via Taree, Gilbert NSW 
23902, 7.1947 (NSW).—Central Coast: Culoul Range, 8 miles [13 km] W. of Putty Road, Rodd365, 12.1966 
(NSW); Manly Beach, Wilhelmi 12.1863 (MEL); Fox Valley, Wahroonga, Johnson 945, 4.1947 (NSW); 
The Oaks Recreation Reserve, MclSarron 13847, 2.1967 (NSW); Macquarie Pass, Albion Park, McBarron 
10283, 1.1965 (NSW'); Minnamurra Falls, Jamberoo, McBarron 5320, 11.1950 (NSW); Saddelback Mt., 
Jamberoo-Kiama Rd, McBarron 10275. 1.1965 (NSW).—South Coast: Nowra, Rodway 2123, 2.1936 (NSW); 
Nariri Creek, Reader, 1880 (MEL); Bodalla State Forest, 5 miles [ 8 km] NW. of Narooma, Constable 
6785, 5.1966 (NSW); Mt Dromedary, Reader (MEL); Nungatta, Weatherhead, 1883 (MEL).—Northern 
Tablelands: Barrington Tops, Fraser <t Vickery NSW 23905, 5.1934 (NSW).—Central Tablelands: E. of 
Rylstone, McGillivray 1088 <i Rodd, 4.1965 (NSW); base of Scenic Railway, Katoomba, Briggs 882 & 
Johnson, 10.1966 (NSW).—Southern Tablelands: Braidwood district, Bauerlen 179, 12.1886 (MEL); head 
of Spencers Creek, Kosciusko, Johnson & Constable NSW 15942, 1.1957 (NSW). Victoria: Acheron W'ay, 
Tadgell, 3.1937 (MEL); East Gippsland, Wakefield4323, 1945-1946 (NSW'); Walls River, Mueller 12.1873 
(MEL); Thompson River crossing S. of Walhalla, Johnson NSW 95323, 1.1967 (NSW); Forrest, Otway 
Ranges, Beauglehole 7742, 2.1952 (NSW); c. 1 mile [1.5 km] E. of Lilly Pilly Gully, Wilsons Promontory, 
Tindale NSW 95251, 1.1967 (NSW); Tidal River, Wilsons Promontory, Johnson NSW95297, 1.1967 (NSW). 
South Australia: Mount Lofty Ranges, Menzel 11.1897 (AD). 
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The species is characterized by its prostrate to weakly decumbent habit, well- 
developed rhizomes frequently with the primary roots not evident, weak sparingly- 
branched stems, commonly 2-5-flowered pedunculate to shortly pedunculate cymes, 
and curved pedicels. It may be distinguished from Galium migrans by its well- 
developed rhizomes and weak, sparingly-branched comparatively glabrous stems; from 
Galium ciliare by its prostrate to weakly decumbent stems, leaves tapering to a short 
distinct petiole, ultimate peduncles 1-5 (-7)-flowered, and fruits which are usually 
not smooth. Galium trilobum, the endemic New Zealand species, has stems usually 
longer than 20 cm, leaves rarely less than 6 mm long and without secretory cells, 
and curved peduncles longer than 5 mm. 

5. Galium ciliare Hook. /., London J. Bot. 6: 461Ws (1847); J.D. Hooker, FI. 
Tasmaniae 1: 170, t. XLI A, B (1856); Miquel, Ned. Kruidk. Arch. 4: 113 (1856), 
‘1859’; J.D. Hooker, Handb. New Zealand FI. 1: 121 (1864); Bentham, FI. Austral. 
3: 446(1867); F. Mueller, Fragm. 9: 188 (1875), pro syn.; Curtis, Stud. FI. Tasmania 
2: 272 (1963); Burbidge & Gray, FI. Austral. Cap. Territory: 339 (1970). 

Type Material: Kew Negative No. 9184, (K). ‘Dry pastures, abundant; Gunn.: - v.v. .’ (protologue). 
[Selection of a lectotype for the name Galium ciliare cannot be justified and would only need to be considered 
if infraspecific names were proposed. In the original description Hooker cites his own and Gunn’s collections 
but without any details which can be matched with herbarium material. The citations in Flora Tasmaniae 
do not clarify this. In addition, the specimens and the collection data are so arranged on the type sheet, 
Kew Negative No. 9184, that one cannot be assigned to the other with any confidence. Certainly a piece 
or pieces could be designated as a lectotype, but in the present circumstances this seems both unnecessary 
and inadvisable. Bentham, l.c. p. 446, in citing ‘abundant in dry pastures, J.D. Hooker’, is not lectotypifying 
the name but merely mentioning Hooker's field note and indicating that he has seen material from Hooker’s 
collections, or , in this example, material from Herbarium Hookerianum including Gunn’s collections.) 

Synonymy.- Galium gaudichaudii var. glabrescens Benth., FI. Austral. 3: 446 (1867); F.M. Bailey, 
Compr. Cat. Queensland PI.: 257 (1913); Domin, Biblioth. Bot. 89: 1184 (1929). Galium umbrosum var. 
gaudichaudi-glabrescens Maiden et Betche, Census New South Wales PI.: 188 (1916), nomen illeg. 
Holotype: New South Wales, Clarence River, Beckler (K). ‘New England, Beckler’ (protologue). Isotype: 
(MEL 17762). 

Galium umbrosum Forst. f. ex Hook, f., Handb. New Zealand FI. 1: 121 (1864), nomen illeg., sens, 
amp!.: F. Mueller, Fragm. 9: 188 (1875), p.p., Syst. Census: 76 (1882), p.p., Key Syst. Victorian PI. 2: 
30 (1885), p.p.. Key Syst. Victorian PI. 1: 292 (1888), p.p.. Second Syst. Census: 128 (1889), p.p.', Moore 
& Betche, Handb. FI. New South Wales: 253 (1893); Rodway, Tasmanian FI.: 71 (1903), p.p. 

Galium gaudichaudii var. latifolia, nomen nudum: Miq., Ned. Kruidk. Arch. 4: 113 (1856), ‘1859’. 

Misapplication of the name Galium ciliare: See misapplied names: 7. Galium compactum. (Some material 
of Galium ciliare has been identified as G. gaudichaudii, but in the literature it is treated as G. gaudichaudii 
var. glabrescens). 

Distribution: In savannah and woodland habitats intermingled with grasses or sometimes between 
rocks, favouring basaltic soils in tableland regions; altitudinal range c. 100-1300 metres. Bunya Mountains, 
Queensland; tablelands (rarely slopes) in New South Wales, montane situations in Victoria, and Tasmania. 
See fig. 3. 

Plants perennial; root system of nodal roots from subterranean stems, primary 
root not conspicuous; habit spreading, trailing, sometimes loosely caespitose. Stems 
ascending or erect from trailing primary stems, unbranched or sparingly branched 
near base, (4-) 10-20 (-40) cm long; internodes (6-) 8-18 (-25) mm long, stems with 
spreading dense to sparse hairs or glabrous, not retrorsely aculeate. Leaves ovate, 
sometimes rotund, usually maintaining a light yellowish-green colour on drying, (2.5-) 
3.5-8 (-10) mm long, (1-) 1.5-3 (-4) mm wide, abruptly narrowed into an obtuse base; 
apex obtuse-mucronate to obtuse; margin recurved; upper surface noticeably glossy, 
with spreading or forwardly directed hairs along margin and midrib, or glabrous; 
reticulate venation usually evident; secretory cells, several to many, linear and scattered 
as well as coalescent near the apex. Inflorescence elongate, columnar, (5-) 8-20 (-25) 
mm long, consisting of lateral and terminal cymes, the latter sometimes prominent; 
ultimate peduncles 5-9-flowered, 5-15 mm long, straight; pedicels straight, 1-5 mm 
long. Flowers commonly yellowish, occasionally cream (? sometimes white), 1.5-3 
mm diameter, corolla rotate. Fruits papillose but otherwise smooth. 

Selected Specimens: Queensland—Darling Downs District: Summit of Mount Mowbullen, Bunya 
Mountains, Tryon 11.1890 (BRI). New South WALES-Northern Tablelands: 19 miles [30 km] NE. of 
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Fig. 3. Distribution of G. ciliare- •, G. compactum-A, and G. roddii-X. Arrows indicate type localities. 

Glen Innes on Gwydir Highway, McGillivray 2393, 9.1966 (NSW); Glen Innes, Betche NSW23913, 10.1886 
(NSW); Ben Lomond, Beckler (MEL); Ebor Falls, 50 miles [80 km] NE. of Armidale, Davis (ex Herb. 
Rodway) NSW83980, 1.1941 (NSW).—Central Tablelands: Ml Tomah, Rodd NSW94577, 11.1966 (NSW); 
Hartley Vale Railway Station, Johnson & Briggs889, 891, 10.1966 (NSW).—Southern Tablelands: Dingo 
Dell area, N. of Mount Coree, A.C.T., Burbidge 6869, 12.1960 (CANB); Alpine Way just S. of Youngal 
Saddle in Snowy Mountains, Muir 3251, 2.1964 (MEL); Ingeegoodbee, Costin NSW 23925, 2.1949 
(NSW).—Central Western Slopes: Wooloma Mountain, Belltrees, Scone, White NSW 23912, 11.1903 
(NSW); Moonan Brook, Hunter River, Carter 1.1895 (MEL). Victoria: Gelantipy, c. 25 miles [40 km[ 
directly W. of Bonang, Wakefield NSW83652, 1.1948 (NSW); W. Tree, c. 13 miles [21 km] N. of Buchan, 
Wakefield NSW 83651, 1.1949 (NSW); Dargo Track, Mount St. Bernard, Tadgell 12.1914 (MEL). 
Tasmania: Bluff, Circular Head, (ex Herb. Gunn) 12.1837 (NSW); Mount Arthur, Coates & Sullivan, 
1886 (MEL); Mount Barrow and foothills, Dorset County, Rupp NSW 23927, 1.1922 (NSW); Mersey 
River, Story (MEL); 1 mile [1.5 km] W. of Dee River, Lyell Highway, Johnson NSW23926, 1.1949 (NSW); 
Rhyndaston, 12.1909 (MEL); North Bruni Island, Rodway NSW 83985, 1.1901 (NSW); Marlborough at 
Glen Burn,Gunn 1128, 1.1847 (NSW): Pinnibar area, Mazanec 3.1963 (CANB). 

Galium ciliare is characterized by relatively erect and unbranched stems, glossy 
ovate to rotund leaves, columnar inflorescences often with prominent terminal cymes 
and yellow to cream flowers. 

6. Galium gaudichaudii DC., Prodr. 4: 607 (1830); Bentham, FI. Austral. 3: 446 
(1867); F.M. Bailey, Queensland FI. 3: 781 (1900); Rodway, Tasmanian FI.: 71 (1903); 
F.M. Bailey, Compr. Cat. Queensland PI.: 257 (1913); Ewart & Rees, Proc. Roy. 
Soc. Victoria 26: 4 (1913); Anon., Field Naturalists Census PI. Victoria: 60 (1923), 
p.p.; Black FI. South Australia 4: 538 (1929); Domin, Biblioth. Bot. 89: 1189 (1929); 
Ewart, FI. Victoria: 1046 (1931); Wakefield, Victorian Naturalist 72: 72 (1955); Black, 



368 Telopea Vol. 2(4): 1983 

FI. South Australia, edn 2, 4: 799 (1957), p.p.-, Beadle et al., Handb. Vase. PI. Sydney 
Distr.: 358 (1963); Cochrane et al., FI. & PI. Victoria: 78, plate 215 (1968); Burbidge 
& Gray, FI. Austral. Cap. Terr.: 339, fig. 343 (1970); Beadle et al., FI. Sydney Region: 
428 (1972). 

Holotype: [New South Wales], in Nova-Hollandia ad Port Jackson, Gaudichaud (G-DC). Isotypes 
(?): E, K (ex Herb. J. Gay). 

Synonymy Galium vagans Hook. f„ London J. Bot. 6: 461 to (1847). Holotype: Van Diemen’s Land, 
Gunn 548 (K) [‘Grassy places: Gunn’ (protologue).] 

Galium axiflorum F. Muell. ex Miq., Nederl. Kruidk. Arch. 4: 113 (1856), ‘1859’, including: 
forma minor Miq. Holotype: [South Australia], Lofty-range, Mueller (U). 
forma laxe-ramosum Miq. Holotype: [South Australia], Barossa-range, in formatione arenacei 
transitionis, Mueller (U). 
forma procerum Miq. Holotype: Tasmania, Stuart (U). 

Galium umbrosum var. gaudichaudii(DC.) Maiden et Betche, Census New South Wales PL: 188 (1916), 
‘Gaudichaudi’. Type: as for G. gaudichaudii DC. 

Galium gaudichaudii var. typicum Domin, Biblioth. Bot. 89: 1184 (1929), nomen inval. 

Misapplied Name: Galium umbrosum auct. non Forst. f. ex Hook, f., nomen illeg. [superfl., = G. 
propinquum]: F. Mueller, Fragm. 9: 188 (1875), p.p., Syst. Census: 76 (1882), p.p.: C. Moore, Census 
PL New South Wales: 32 (1884), in parenthesis; F. Mueller, Key Syst. Victorian PL 2: 30 (1885), p.p.. 
Key Syst. Victorian PI. 1: 292 (1888), p.p.. Second Syst. Census: 128 (1889), p.p.: Moore & Betche, Handb. 
FI. New South Wales: 253 (1893), p.p.: Rodway, Tasmanian FL: 71(1903), p.p.; Maiden & Betche, Census 
New South Wales PL: 188 (1916), p.p. 

Misapplication of the name Galium gaudichaudii: see misapplied names: 3. G. migrans and 7. G. 
compactum. 
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Distribution: A widely distributed species in south eastern Australia, usually occurring on relatively 
dry sites in sclerophyll forest, woodland, savannah or heath and on a variety of soil types from those 
based on acid to basic igneous rocks to those of sedimentary origin, including limestones, sandstones, 
shales and slates. See fig. 4. 

Plants perennial; root system with strong primary root and weak development of 
nodal roots up to 5 cm from the rootstock; habit caespitose, loosely caespitose, 
straggling to trailing. Stems numerous, commonly erect, (5-) 10-25 (-100) cm long, 
branching in the lower half of plant; internodes (5-) 12-20 (-35) mm long; stems hirsute, 
retrorsely aculeate, or sometimes almost glabrous. Leaves narrowly ovate to linear 
(often almost narrowly triangular in outline owing to recurving of margins towards 
apex), often irregularly curved in drying, (4-) 5-8 (-12) mm long, (0.6-) 0.8-1.2 (-2.0) 
mm wide; leaf-base shortly attenuate to truncate, non-petiolate; leaf-apex subobtuse 
(but when observed superficially appearing acute owing to recurving of the leaf 
margin); leaf-margin strongly recurved; upper surface with scattered ascending hairs, 
hairs on lower surface confined to margin and midvein; venation obscure; secretory 
cells coalescent in a subapical position, sometimes also isolated and scattered. 
Inflorescence elongate, columnar or subpyramidal; lateral cymes condensed, 3-5 (-10) 
mm long; ultimate peduncles 1-5 (-7)-flowered, up to 2.5 mm long; pedicels 0.1-1.0 
(-2.0) mm long. Flowers 1.5-2 mm diameter, corolla rotate, cream, purplish in bud. 
Fruits 0.8-1.5 mm long, rugulose, without tubercles or hairs. 

Selected Specimens: Queensland Darling Downs District: Granite Hill just W. of Glen Aplin, Everist 
& Webb 1371, 11.1946 (BR1, CANB). New South Wales—Central Coast: near Vineyard Station, 
Richmond Line, Salasoo 990, 9.1952 (NSW); Veterinary Research Station, Glenfield, McBarron 8407, 
10.1963 (NSW); Bringelly, Boorman & Cheel NSW 23957, 9.1913 (NSW).—South Coast: Narira Creek, 
Header 8.1880 (MEL).—Northern Tablelands: 5 miles [8 km] NW. of Armidale, Davis (exHerb. Rodway) 
NSW38600, 12.1940 (NSW); c. 8 miles [13 km] E. of Norfolk Falls, Warung State Forest, NE. ofCoolah, 
Johnson & Briggs 964, 10.1966 (NSW).—Central Tablelands: Hill End, Lauterer 9.1885 (MEL); Mount 
Canobolas, 10 miles [16 km] SW. of Orange, Constable NSW 53344, 11.1960 (NSW); Limekilns, c. 17 
miles [27 km] by road NE. of Bathurst, WhaiteS78, 1.1951 (NSW); Jenolan Caves, Blakely (SYD); Rockley, 
Boorman NSW 23959, 11.1906 (NSW); Abercrombie Caves, Boorman NSW 23958, 11.1918 (NSW).— 
Southern Tablelands: 17 miles [27 km] from Uriarra on Yass Road, Moore 1849, 10.1952 (CANB); Hall, 
A.C.T. D’Arnay 49, 11.1959 (CANB); Canberra-Broken Bridge (Uriarra), A.C.T., Melvaine 10.1938 
(CANB); Canberra, [A.C.T.] Cambage 2984, 11.1911 (NSW, SYD); Black Mountain, A.C.T., Gauba 
CBG 010972, 11.1949 (CBG); Red Hill (Canberra), A.C.T., Gauba 10.1949 (GAUBA 9565; CBG 010934); 
slopes of Jerrabomberra, S. of Queanbeyan, Burbidge 6699, 11.1960 (CANB); top of Fitz’s Hill, A.C.T., 
eastern side near summit, Burbidge 6217& Grav, 12.1958 (CANB); 2 miles [3 km] from Naas on Ciudgenby 
Road, A.C.T., Moore 2969, 11.1954 (CANB); Tharwa, [A.C.T.], Cambage 3003, 11.1911 (NSW); 
Braidwood district, Bduerlen 12.1884, 1.1885, 10.1886 (MEL); 2 miles [3 km] S. of Captains Flat, Briggs 
NSW83602, 12.1965 (NSW); The Glen, via Tumbarumba, McBarron 2884, 12.1948 (NSW, SYD); Happy 
Jacks River, Tumut River catchment area, Newman NSW 23915, 12.1952 (NSW); Snowy Mountains 
Highway near Rhine Falls, 12 miles [19 km] from Cooma, Muir 2422, 10.1961 (MEL); Murrumbidgee 
River, 5 miles [8 km] from Cooma, Cambage2107, 11.1908 (NSW, SYD); Jindabyne, Maiden & Forsyth 
NSW 23971, 1.1899 (NSW); Summit Road, Sawpit Creek, Mt Kosciusko area, Martin 1.1963 (SYD).— 
North Western Slopes: Warialda, Rupp NSW 23976, 9.1905 (NSW); Inverell Road and Frasers Creek, 
Boorman NSW 23978, 9.1910 (NSW).—Central Western Slopes: Kars Gap, Scone, Cambage 2600, 10.1909 
(SYD); Dubbo, Cambage NSW23954, 10.1906 (NSW); Camboon, 7 miles [11 km] N. of Rvlstone, Baker 
NSW23956; 10.1893 (NSW); Bowan Park near Cudal, Blakely NSW23967, 10.1906 (NSW); Ardlethan, 
Cambage 4332, 10.1916 (NSW).—Southern Western Slopes: Gilmore, near Tumut, Boorman NSW23941, 
10.1916 (NSW); Pleasant Hills, Fisher, 1890 (MEL); Woomargama, McBarron 131, 12.1946 (SYD); Wagga 
Wagga, Thom, 1887 (MEL); Monument Hill, Albury, McBarron 3748, 10.1949.—North Western Plains: 
Girilambone, Betche 84, 10.1886 (NSW).—North Far Western Plains: Tarella, [a station N. of Wilcannia], 
Bduerlen 8.1887 (MEL). Victoria: McKellops Bridge, Robbins (Beauglehole 7734), c. 1937 (NSW); 
Boundary Creek, below the “Bare Rock”, Wulgulmerang, far East Gippsland, Willis 11.1962 (MEL); 
on the Omeo-Corryong road, 8 miles [13 km] S. of Carmody's Hut, Muir3665, 12.1964 (MEL); between 
Omeo and Swifts Creek, Rohbins(Beauglehole 7736), c. 1937 (NSW); Buckety Plain, Bogong High Plains, 
Willis 1.1947 (MEL); along Langstone Creek on metamorphic granite soils up to 4000 ft. [1200 m], Stirling 
10.1882 (MEL 17705); 4 miles [6 km) S. of Granya, 23 miles [37 km] E. of Wodonga, Muir 2371, 10.1961 
(MEL); Beechworlh, Meebold 21705, 11.1936 (NSW); Mount Stanley, McBarron 2930, 1.1949 (NSW); 
Minogue's Lookout, 10 miles [16 km] SE. of Mount Howitt, Muir 994, 12.1959 (MEL); Tali Karng, 
Gippsland, Muir 2966, 12.1963 (MEL); Sperm Whale Head, Gippsland, Barton 11.1926 (MEL); near Still 
Creek, on the Jamieson Road, 22 miles [35 km] from Eildon, Muir 1640, 10.1960 (MEL); Hurstbridge, 
Tadgell 10.1923 (MEL); Warrandytc, Meebold 21704, 11.1936 (NSW); Cheltenham, Morrison 11.1894 
(AD, CANB); Darebin Creek, Mueller 10.1852 (MEL); Tamleugh, Goulburn Valley, Minchin, 1886 (MEL); 
Hughes Creek, near Avenal, Davis NSW 83606 (ex Herb. Rodway) 11.1942 (NSW); Seymour, Davis NSW 
83607 (ex Herb. Rodway) 9.1942 (NSW); Lower Loddon (near junction with Murray), Thom, 1882 (MEL); 
Flora Hill, Bendigo, Robbins (Beauglehole 7980), 10.1947 (NSW); Castlemaine, Robbins (Beauglehole 
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3715), 10.1939 (NSW); Taradale, Tadgell 10.1933 (MEL): Toolern Vale, Tadgell 12.1932 (MEL): Lintons 
Forest, Whan NSW23974, 1862 (NSW); Staweli, Parch 10.1928 (MEL); Ararat, Green 54 (MEL); along 
Forest Access Road to Ararat near top of William Ridge, Grampians area, Whaite 1618, 11.1953 (NSW); 
Moyston, Sullivan 10.1872, 10.1879 (MEL); Ben Major State Forest, N. of Beaufort, Muir 1589, 10.1960 
(MEL); Salt Lake, Shire of Dimboola, Reader, 11.1895 (MEL 17722, in part); Mount Arapiles, Beauglehole 
7579, 10.1964 (NSW); Mitre Rock, near Mount Arapiles, c. 15 km WSW. of Horsham, Hicks 9.1960 
(AD); Nhill, StaerNSW23945, 4.1911 (NSW); Maryvale, Macpherson, 1898 (MEL); Lower Glcnclg River, 
between Eaglehawk Bend and Blackfish Creek, Willis 10.1948 (MEL). Soul H Australia—Eyre Peninsula 
Region: Port Lincoln, Browne, 1874 (MEL), Black 10.1909 (AD). —Hinders Ranges Region: Ridge N. 
of North Tusk, Gammon Ranges, Eichler 12813, 9.1956 (AD); Wilpeuu Pound, Beck 10.1924 (AD).— 
Northern Lofty Region: Mine Hill, Burra, Brummitt 10.1892 (AD); Tothill Range, c. 145 km N. of Adelaide, 
Kraehenbuhl 1151, 10.1963 (AD).—Murray Region: Mannum, Murray River. ClelandNSW23966, 11.1913 
(NSW).—Yorke Peninsula: Ardrossan, Tapper (ex Herb. Black) 10.187V (AD).—Southern Lofty Region: 
Barossa Range, Behr (MF.L); Port Adelaide, Blandowsky, 1850 (MEL); Belair, Tale 11.1883 (AD); National 
Park, Belair, Eichler 13393, 12.1956 (AD); Mount Lofty Botanic Garden, c. 12 km SE. of Adelaide, Kuchel 
1260, 10.1963 (AD); Strathalbyn, Black 11.1910 (AD); Willunga, Black 9.1904 (AD); Encounter Bay, Cleland 
(ex Herb. Black) 1.1924 (AD). Tasmania: Mount Direction, Black 11.1911 (MEL); St. Helens, Fitzgerald 
NSW 23937; South Esk, Stuart, 1848 (MEL); Landfall Creek, Simson 10.1880 (MEL). 

Galium gaudichaudii may be distinguished from other species by its strong primary 
root with little or no development of nodal roots, leaves commonly disarrayed in 
drying and narrowly ovate to narrowly triangular, with margins strongly recurved 
towards the leaf apices, relatively unbranched stems bearing crowded cymes with 
peduncles usually less than 2.5 mm long and pedicels up to 2 mm long; the fruits 
are rugulose, without hairs or tubercles. Specimens of several species, principally those 
of 3. G. migrans and 7. G. compactum, have been misclassified as G. gaudichaudii. 

7. Galium compactum Ehrertdorfer et McGillivray, sp. nov. 

Species affinis G. gaudichaudii DC. sed rhizomatibus conspicuis, ramorum 
internodiis foliisque brevibus, cymis paucifloris 1-2 (-3) floribus differt. 

Holotype: South Australia: Kangaroo Island, Sandhill on road to Cape du Couedic, ca. 1 Vi km south 
of Rocky River Homestead, Hj. Eichler 15376, 11.11.1958 (AD). 

Distribution: Coastal, commonly sandy habitats, from near Geelong in Victoria to Port Lincoln, South 
Australia, and including Kangaroo Island. See fig. 3. 

Plants perennial; root system of strong primary root and well-developed rhizomes; 
habit caespitose, sometimes straggling, ? sometimes pendulous. Stems usually 
numerous (2-) 3-8 (-25) cm long, pilose to almost glabrous, not retrorsely aculeate; 
internodes (2-) 3-8 (-15) mm long, generally shorter than in the other species. Leaves 
ovate to narrowly ovate, (2.5-) 3.5-4.5 (-6) mm long and (0.8-) 1.5-1.8 (-2.2) mm wide, 
light green or brown, never dark on drying; leaf-base cuneate to attenuate; leaf-apex 
acute; margin recurved sometimes more prominently so towards the leaf-apex; upper 
surface pilose to almost glabrous, not retrorsely aculeate; indumentum on lower 
surface similar but occurring predominantly on the margin and midvein; venation 
obscure; secretory cells usually present and coalescent near the leaf-apex, sometimes 
in scattered or continuous groups. Inflorescence columnar, sometimes catkin-like, 
(0.5-) 1-4 (-8) cm long, consisting of lateral and terminal cymes; lateral cymes shorter 
than the leaves; ultimate peduncles up to 0.5 mm long, 1-2 (-3)-flowered; pedicels 
up to c. 0.5 mm Flowers 1.5-2 mm diameter, corolla rotate. Fruits c. 1.5 mm long, 
rugose. 

Misapplied Names: Galium ciliare auct. non Hook, f.: Black, FI. South Australia 4: 538 (1929). It 
differs noticeably from G. ciliare which has a looser habit (internodes usually 8-18 mm long), longer lateral 
cymes (peduncles 5-15 mm long), and papillose fruits. 

Galium gaudichaudii auct. non DC.: Black, FI. South Australia edn 2, 4: 799(1957), p.p.; G. gaudichaudii 
has little or no development of rhizomes, looser habit (internodes usually 12-20 mm long), and longer 
cymes 3-5 (-10) mm long. 

Selected Specimens: Victoria: Near Geelong, Wilson, 1885 (MEL); Gellibrand River, Anon. 1874 
(MEL); Warrnambool, Anon. 10.1856 (NSW); Cape Nelson, Anon. 15 (MEL). South Australia—Eyre 
Peninsula: Port Lincoln, Dixon 10.1883 (AD), Black 10.1909 (AD).—Murray Region: Scrub E. of 
Wellington, Tepper (AD).—Southern Lofty Region: Belair, Tate 11.1883 (AD); Waterfall Gully, c. 10 
km ESE. of Adelaide, Cleland 11.1924 (AD); Summerton near Uraidla, Griffith 12.1907 (AD); Willunga, 
Black, 9.1904 (AD); Cape Jervis, Maiden NSW 23935, 1.1907 (NSW); Newland Head, Encounter Bay, 
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Cleland 1.1928 (AD).—Kangaroo Island: Dudley Peninsula, Tepper 1 1.1883 (AD); Rocky River, Cleland 
12.1934 (AD); Cape du Couedic, Cleland 11.1924 (AD); Mount Taylor, Tepper 11.1886 (MEL).—South¬ 
eastern Region: Robe, Beck 10.1910 (AD); Beachport, Black 11.1917, 12.1917 (AD). 

This species is characterized by well-developed rhizomes, compact habit (most stems 
3-8 cm long), columnar inflorescences with lateral cymes shorter than the leaves, and 
rugose fruits. 

8. Galium roddii Ehrendorfer el McGillivray, sp. nov. 

Species affinis G. gaudichaudii DC. sed rhizomatibus conspicuis, fructibus 
tuberculatis differt. 

Holotype: New South Wales: Cave Creek, Cooleman Caves, east of Yarrangobilly, c. 0.5 mile [0.8 
km] below the Blue Waterhole, Rodd 87, 18.4.1965. (NSW). Isotypes (yet to be distributed): E, K, US, 
WU. 

Distribution: The species is a narrow endemic, apparently confined to limestone in the vicinity of Cave 
Creek, Cooleman Caves east of Yarrangobilly in the Southern Tablelands of New South Wales at the 
comparatively high altitude of 1200-1250 metres. It occurs as occasional clumps in crevices of cliffs and 
limestone pavements, and in gravel at the foot of clefts in the limestone. See fig. 3. 

Plants perennial; root system mainly roots from well-developed rhizomes, primary 
root strongly developed but rarely observed; habit caespitose with some trailing stems, 
and clumps at intervals along the rhizomes. Stems several to many, 6-30 cm long, 
hirsute, much-branched near the base, sparingly branched or unbranched in the upper 
two-thirds; internodes (2-) 4-12 (-25) mm long. Leaves narrowly ovate, curved 
upwards, 3-4.5 mm long, 0.8-1.2 mm wide, dull pale green, soon becoming brown 
on lower stems; leaf base narrowing abruptly to a broad short petiole; leaf apex acute, 
accentuated by the recurved leaf margin; margin thickened, recurved; upper surface 
with few to many spreading or ascending hairs, lower surface lineate, usually with 
fewer hairs; venation obscure; secretory cells linear to round, coalescent and commonly 
also diffuse, rarely absent. Inflorescence columnar, consisting of many short lateral 
cymes 2-3 mm long; ultimate peduncles 1-2 (-3)-flowered, 0.3-0.5 mm long; pedicels 
0.3-0.5 mm long. Flowers c. 2.2 mm diameter, corolla rotate, dull cream. Fruits 1.3-1.6 
mm long, covered with numerous rounded pale-capped tubercles. 

Specimens Examined: New South Wales—Southern Tablelands: Cave Creek, about 2 miles [3 km] 
above junction with Goodradigbee R., Rodd 476, 3.1967 (NSW); Cave Ck., head of Goodradigbee R., 
Rodd 563, 12.1967 (NSW). 

The species is named after A.N. (Tony) Rodd, Botanist, whose collections and 
critical notes have improved our understanding of many taxa in the Australian flora. 

9. Galium binifolium Wakefield, Victorian Naturalist 72: 69, 70 fig. 1 (1955); Beadle 
et al., Handb. Vase. PI. Sydney Distr.: 357 (1963), FI. Sydney Region: 427 (1972). 

Holotype: Victoria: Sand-dunes near Betka River, Mallacoota, beneath a stand of tall Melaleuca 
shrubs, Wakefield 4794, 6.1.1953 (MEL). Isotype: K. 

Synonymy: ? Galium umbrosum var. bifolium F. MuelL, Fragm. 9: 188 (1875). Type: Hastings-River, 
Beckler. Not seen. 

Misapplied Names: 7 Galium geminifolium auct. non. F. MuelL: Domin, Biblioth. Bot. 89: 1184 (1929). 

Distribution: On slopes and near creeks in forest and woodland entangled in herbage or trailing over 
rocks, occurring from near sea-level up to c. 800 metres altitude. Eastern New South Wales, Victoria and 
south eastern South Australia. See fig. 5. 

Plants biennial or annual (? perennial); root system of strong to rather weak primary 
roots sometimes supplemented by occasional nodal roots; habit straggling to 
clambering, sometimes loosely caespitose. Stems several to occasionally many, (15-) 
20-50 (-100) cm long, sparingly branched or unbranched; internodes (20-) 30-60 (-80) 
mm long, stem surface with retrorsely aculeate asperities or smooth, apparently never 
with a conspicuous indumentum. Leaves often reclinate to retrorse, narrowly elliptical, 
commonly slightly falcate, (4-) 6-12 (-20) mm long, (0.7-) 1-2.5 (-3) mm wide, stipular 
leaves rarely exceeding two-thirds the length of non-stipular leaves; texture 
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Fig. 5. Distribution of G. binifolium- 0, and G. curvihirtum- A. Arrows indicate type localities. 

membranaceous to subcoriaceous; leaf-base attenuate to shortly attenuate; leaf-apex 
acute; margins recurved; leaf-surface with few forwardly directed hairs mainly on 
margins and on the upper and lower surfaces of the midrib; reticulate venation usually 
clearly visable; some apical secretory cells usually present. Inflorescence elongate from 
well below the middle of stems (above the middle in some young plants); lateral cymes 
c. 5-25 mm long; ultimate peduncles conspicuous, straight to slightly curved, 
commonly 3-flowered, but up to c. 8-flowered, pedicels up to 5 mm long, commonly 
2-3 mm. Flowers 1.8-2.2 (-2.5) mm diameter, corolla rotate, cream to yellowish 
sometimes with reddish or purple tinges. Fruitsc. 1.5 mm long, rugose or sometimes 
ribbed, glabrous or rarely with numerous curved short hairs. 

Misapplied Names: Galium umbrosum var. muriculatum auct. non (Benth ) Ewart et Rees: Black, FI. 
South Australia 4: 538 (1929), p.p. 

Galium gaudichaudii var. muriculatum auct. non Benth.: Black, FI South Australia, edn 2, 4: 799 (1957), 
p.p. 

Selected Specimens: New South WALES-North Coast: Timber Top via Glenreagh, King NSW 23988. 
11.1949 (NSW); Maclcay River, Heckler (MEL); Seavicw Range, Maiden NSW 23910, 11.1897 (NSW); 
Upper Williams River, Fraser & Vickery NSW 23903, 1.1934 (NSW) —Central Coast: Culoul Range, 9 
miles [14 km] W. of Putty road, Rodd 367, 12.1966 (NSW); Wyong-Warnervale, Salasoo 1619. 10.1958 
(NSW); Milson Island, Hawkesbury River, Cleland (AD); Mountain Lagoon, 10 miles [16 km[ NE. of 
Bilpin, Constable 5764, 4.1965 (NSW); Warrawec, Blakelv NSW 23900, 11.1914 (NSW); Nepean River, 
Douglas Park, McBarron 11827, 1.1966 (NSW).—South Coast: Clyde River, Bimerlen 103, 11.1884 (MEL); 
Kioloa State Forest, NE. of Batemans Bay, Adams 1590, 10.1966 (NSW); Narira Creek, near Narooma, 
Reader 8.1880 (MEL); Tingiringi Mountain, Bauerlen 170, 1.1889 (MEL)—Northern Tablelands: 5 miles 
[8 km] NE. of Armidale, Davis NSW 83986, 5.1939 (NSW).—Central Tablelands: Mount Victoria, Maiden 
NS W23901, 12.1896 (NSW); base of Scenic Railway, Katoomba, Johnson & Briggs 886, 10.1966 (NSW).— 
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North Western Slopes: Emmaville, Boorman NSW23989, 10.1901 (NSW); Warialda, Boorman NSW83658, 
10.1914 (NSW);—Central W'estern Slopes: Dubbo, Cleland 9.1911 (AD); Moolarben Creek, Mudgee-Wollar 
road, Johnson & Constable NSW 31908, 9.1950 (NSW). Victoria: Lake Charm, French Jnr. 11.1896 
(MEL); Hanging Rock, Hesket, Tindale NSW84368, 1.1967 (NSW); Mount Cole, Dillon 31, 1894 (MEL); 
Wall Creek, Orbost, Wakefield 3954, c. 10.1945 (NSW); near Lake Condah, Beauglehole 7744, 11.1950 
(NSW'). South Australia—Flinders Ranges Region: Mt Parry c. 15 km W. of Leigh Creek, Tate, 8.1883 
(AD); c. 8 km E. of Nepabunna Station, Lothian 3220, 11.1964 (AD); Parachilna Gorge, Black 10.1918 
(AD).—Locality uncertain: Middle Back, Rockwater holes, Tepper 9.1886 (AD). 

This species is characterized by its sparingly branched, smooth to retrorsely aculeate 
stems, the binifoliate condition of its leaves [i.e. the foliaceous stipules noticeably 
shorter than the corresponding leaves of each whorl], conspicuous peduncles and 
relatively short pedicels, and its rugose fruits. 

It has been confused with the binifoliate Asperula aesthenes Shaw et Turrill (A. 
geminifolia var. retroscabra F. Muell, Fragm. 9: 188 (1875), nomen nudum), 
sometimes misidentified as A. geminifolia F. Muell. In A. aesthenes the angles of 
the stems have a keen scabrous feel and the flowers are tubular; it is readily 
distinguished from the smoother-stemmed G. binifolium. 

The occasional occurrence of fruits with hair suggests that the fruits surface of 
the Australian species should not be considered to have overriding significance in 
delimiting taxa. In G. binifolium the hairy and glabrous fruits can occur on 
intertwining plants in the same piece of herbage (cf. Fraser & Vickery NSW23903). 

10. Galium curvihirtum Ehrendorfer et McGillivray, sp. nov. 

Species affinis G. binifolii Wakefield sed folii margine revoluto venis obscuris, pilis 
fructuum numerosis curvatis differt. 

Holotype: Victoria: Mt. Arapiles, ca. 20 miles [32 km] east of Horsham, Aston 1075, 3.10.1963 (MEL 
17791). 

Distribution: From the brief ecological notes available this species grows in open forest or woodland 
as an inconspicuous herb amongst herbaceous ground vegetation. It occurs in western Victoria and the 
south east of South Australia. See fig. 5. 

Plants biennial, ? perennial; root system with well-developed primary root, nodal 
roots absent; habit prostrate to straggling, rarely caespitose. Stems several, rarely 
numerous, (10-) 25-40 (-110) cm long, commonly retrorsely aculeate, sometimes with 
spreading or retrorse hairs or glabrous; internodes (10-) 15-35 (-60) mm long. Leaves 
usually narrowly ovate-linear, sometimes ovate or elliptical, (3-) 4-12 (-15) mm long, 
(0.6-) 1-2 (-2.5) mm wide; leaf-base attenuate; leaf-apex narrowly acute sometimes 
acuminate; leaf-margin strongly recurved sometimes revolute; upper surface with few, 
sometimes many, spreading to ascending hairs; lower surface usually glabrous except 
for sparse indumentum along the midvein; midvein conspicuous, reticulum obscure, 
rarely evident; secretory cells usually linear, both coalescent in a subapical position 
and scattered, sometimes also confluent along the midvein. Inflorescence elongate 
to loosely pyramidal, occupying the upper half of the plant, consisting of lateral, 
rarely terminal cymes; ultimate peduncles (1-) 2-3 (-5)-flowered, straight, (0.5-) 1-6 
(-11) mm long, pedicels straight or slightly curved 0.5-1.5 (-2.5) mm long. Flowers 
white to cream c. 2 mm diameter, corolla rotate. Fruits (1.0-) 1.5 mm long, densely 
covered with curled whitish hairs (finer and shorter than those of Galium australe). 

Misapplied Name: Galium australe auct. non DC.: Black, FI. South Australia 4: 539 (1929); edn 2, 
4: 800 (1957). 

Specimens Examined: Victoria: Mount Arapiles, Reader 11.1895 (MEL); Mount Arapiles, Beauglehole 
7437, 7439 & Finck, 2.1959 (NSW); Mount William, Grampians, Sullivan 11.1872 (MEL); East side of 
Victoria Range, gully above Strachans, Grampians, Beauglehole 16119 & Willis, 12.1966 (NSW); Gorae 
West, W. of Portland, Beauglehole 1652, 10.1946 (NSW); Bridgewater, W. of Portland, Beauglehole 1654, 
10.1946 (NSW). South Australia—South-eastern Region: Monbulla Scrub, near Mount Gambier, 
Andrew 12.1918 (AD). 

This species is characterized by its sparse, straggling, sparingly-branched habit, 1-3 
(-5)-flowered cymes and fruits covered with numerous curled whitish hairs. 
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Fig. 6. Distribution of G. liratum. Arrow indicates the type locality. 

11. Galium liratum Wakefield, Victorian Naturalist 72: 70 incl. figs 2 & 2a (1955); 
Beadle et al., Handb. Vase. PI. Sydney Distr.: 358 (1963), FI. Sydney Region: 428 
(1972). 

Holotype: [Victoria], Turnback Road, above Little River, near Snowy River, Wakefield 4800, 20.1.1953 
(MEL). ISOTYPE: K. 

Distribution: The species occurs in eastern New South Wales and eastern Victoria, commonly below 
200 metres altitude. It favours moist sites in forest or woodland and is usually found growing over or 
near sandstone or granite rocks. See fig. 6. 

Plants ? annual or biennial; root system of primary root, sometimes not strongly 
developed, nodal roots rare; habit creeping or procumbent. Stems several, (8-) 15-30 
(-80) cm long, retrorsely aculeate to glabrous; internodes 30-50 mm long. Leaves in 
whorls of 4, rarely 5, obovate to elliptical, (6-) 10-15 (-20) mm long, (1.5-) 2.5-5 (-7) 
mm wide, membranaceous; leaf-base conspicuously petiolate; leaf-apex obtuse- 
mucronate to broadly acute; leaf-margin slightly recurved to flat; indumentum on 
upper and lower surfaces sparse, more conspicuous along margin and underside of 
mid-vein, hairs conical and ascending; venation conspicuous, reticulate; secretory cells 
absent. Inflorescence sub-pyramidal; ultimate peduncles 1-3 (-5)-flowered, up to 1 
mm long; pedicels 0.5-1.5 mm long, straight to slightly curved. Flowers inconspicuous, 
1.0-1.4 mm diameter, corolla rotate, white. Fruits c. 1.3 mm long, ribbed, with 5-7 
irregular longitudinal ribs. 

Specimens Examined: New South Wales—Central Coast: Hawkesbury River, near Sydney, Cleland 
(AD); Euroka Creek, Glenbrook, Whaite 1149, 4.1952 (NSW); Nortons Basin, Coveny NSW83646, 10.1966 
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Fig. 7. Distribution of G. trilobum. Arrow indicates the type locality. 

(NSW); Bents Basin, Woolls (MEL); Nepean River, Douglas Park, McBarron 12365, 4.1966 (NSW); 
Minnamurra Falls, Hind NSW84259, 1.1967 (NSW).—South Coast: Yalwal Creek, between Yalwal and 
Barrier, Rodway 1249, 12.1933 (NSW); Lower Shoalhaven (hills), Bduerlen338, 1.1884 (MEL); Mumbulla 
Mountain, 10 miles (16 km] c. NNE. of Bega, Constable 6804, 5.1966 (NSW).—Central Western Slopes: 
Denman, Heron NSW23909, 10.1908 (NSW). Victoria: Eastern foot of Mount Ellery, East Gippsland, 
Wakefield & Willis, 12.1951 (MEL); Boggy Creek, East Gippsland, Robbins (Beauglehole 7740), c. 1937 
(NSW); Sarsfield, 11 miles [18 km] NE. of Bairnsdale, Wakefield 2738, 12.1948 (NSW). 

This species is unlikely to be confused with any other. It is characterized by its 
creeping habit, petiolate leaves usually more than 2.5 mm wide, very condensed few- 
flowered cymes with peduncles and pedicels rarely more than 1 mm long, and its 
ribbed fruit. 

12. Galium trilobum Colenso, Trans. New Zealand Inst. 20: 192 (1888), ‘triloba’; 
Allan, FI. New Zealand 1: 592 (1961), pro syn. 

Type: New Zealand: ‘Edge of streamlets in dense shaded woods near Danneverke, County of Waipawa; 
1887: W.C.’ (protologue), WELT, not seen. Isotype ?: K. 

Synonymy: Galium lenuicaule A. Cunn., Ann. Nat. Hist. 2: 205 (1839), nomen illeg., non Krocker 
(1823), nec Jordan (1852); J.D. Hooker, FI. Novac-Zelandiae 1: 113 (1852), Handb. New Zealand FL: 
120 (1864); Kirk Student’s FI. New Zealand: 249 (1899); Cheeseman, Man. New Zealand FL: 266 (1906), 
879 (1925); Allan, FI. New Zealand 1: 592 (1961). Holotype: New Zealand: In the Kiakatia Wood near 
the water-fall of Keri Keri. R. Cunningham 1834 (K). ‘Damp woods on the Keri Keri and Wangaroa 
rivers—1834, R. Cunningham.' (protologue). 

Distribution: New Zealand, North and South Islands, Stewart Island and Ruapuke Island: favouring 
damp to swampy situations, e.g. swamp at lake edge; among rocks on edge of fresh water pool; steep 
damp gully. See fig. 7. 
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Plants perennial ?; root system of nodal roots (primary roots not observed); habit 
straggling, decumbent or climbing. Stems numerous usually lax, 12-45 (-80) cm long, 
sparingly branched, retrorsely aculeate or sometimes almost smooth; internodes (15-) 
25-40 (-50) mm long. Leaves narrowly obovate to elliptical, sometimes sublinear to 
spathulate, (4-) 6-12 (-20) mm long, 1.5-3 (-4) mm wide, dull green, dark when dry, 
gradually tapering to a broad petiole-like base; leaf-apex acuminate to acute, 
sometimes obtuse-mucronate; leaf-margin slightly recurved to flat; leaf-indumentum 
similar to that of stems; venation obscure, sometimes evident on the lower surface; 
secretory cells absent. Inflorescence elongate to pyramidal, occupying the upper half 
to two-thirds of stems, vegetative growth sometimes continuing after flowering; 
ultimate peduncles (1-) 2-3-flowered, curved, (5-) 8-14 (-25) mm long; pedicels usually 
curved, (1-) 3-6 (-10) mm long. Flowers 2 (-2.5) mm diameter, corolla white, 4- or 
3-lobed. Fruits 1-1.5 mm long, finely ruminate to smooth. 

Selected Specimens (N to S; all specimens are from CHR unless otherwise indicated): New Zealand— 
North Island: c. I mile [1.5 km) N of Mangatarata, Hauraki Plains Co., Mason 7204, 11.1959; 
Ahukawakawa Swamp, between Egmont and Ponakas Range, Druce 1.1963; Lake Alice near Bulls, Mason 
4087, 1.1956; Pauri Lake, S. of Wanganui, Mason 4137, 1.1956; Manawatu Gorge, Allan 1.1932; Near 
Waiohine River, between Greytown and Cartertown, Healy 53/549, 3.1953; Hutt River, W. side, NW. 
of upper Hutt, Healy 53/1034, 11.1953; Sinclair Head, Cook Strait, Hamlin 11.1949; Cape Turakirae, 
Druce 11.1952; Red Rocks, Wellington Coast, Kelly 11.1962; Waiietuma Station, Cape Palliser, Moore 
3.1954.—South Island: Para Swamp, Marlborough, Healy 347, 4.1947; Wharf Valley, Marlborough, Mason 
2624 & McQueen, 12.1953; near Leg O’Mutton Lake, W. of Kaikoura, Mason 9262, 2.1962; Burns Swamp, 
c. 514 miles [9 km] from Kaikoura, Mason 9155, 2.1962; Tidal Creek at bridge on Carters Creek Road, 
Buller County, Mason 1652 di Moar, 1.1953; SW. of Spotswood, on Phoebe Road, North Canterbury, 
Mason 9211, 2.1962; near Mackenzie Domain, Cheviot, Mason 9201, 2.1962; Lake Sumner, Adams 1.1957; 
View Hill, Oxford, Mitchell 12.1942; Presqu’ile de Banks, Raoul, 1843 (MEL); Lynn Valley, Mount Peel, 
Allan 4.1919; Lake Katherine, George Sound, Mason 4.1949. 

Galium trilobum is characterized by its narrowly obovate to elliptical leaves with 
no secretory cells, (1-) 2-3-flowered cymes, curved peduncles (5-) 8-14 (-25) mm long 
and longer than the pedicels, 4- or 3-lobed corolla, and finely ruminate to smooth 
fruits. 

EXCLUDED NAMES 

Galium aparine var. minor Benth., FI. Austral. 3: 447 (1867) = G. aparine L., a 
naturalized alien. 

G. geminifolium F. Muell., Trans. Victorian Inst. 1: 127 (1855) and G. umbrosum 
var. geminifolium (F. Muell.) Moore et Betche, Handb. FI. New South Wales: 
253 (1893) = Asperula gemella Shaw et Turrill. 

G. parisiense var. australe Ewart et White, Proc. Roy. Soc. Victoria n.s. 21: 549 (1909) 
= G. divaricatum Lam., a naturalized alien. 

G. perpusillum (Hook, f.) Allan, FI. New Zealand 1: 592 (1961) = Asperulaperpusilla 
Hook. f. 
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ABSTRACT 

Thompson, Joy (National Herbarium of New South Wales, Royal Botanic Gardens, Sydney, 
Australia, 2000) 1983. Redefinitions and Nomenclatural Changes within Leptospermoideae 
(Myrtaceae). Telopea 2(4): 379-383—A new genus, Neofabricia, from tropical Queensland is 
described and two new combinations made, N. myrtifolia (Gaertn.) J. Thompson and N. 
mjoebergii (Cheel) J. Thompson; the new combination Kunzea ericoides (A. Rich.) J. Thompson 
is made for a species from southeastern Australia and New Zealand; and two genera from Western 
Australia, Pericalymma (Endl.) Endl. and Homalospermum Schauer, are reinstated. 

In order to complete a revision of the genus Leptospermum (Leptospermoideae, 
Myrtaceae) it has become necessary to take into consideration a number of species 
which in most treatments of the group sit uneasily on the edge of the generally accepted 
concept of that genus. As knowledge of the many (perhaps 80) taxa of the main body 
of Leptospermum has developed, it has become increasingly obvious that a number 
of these outlying species, though not unrelated, represent lines of evolution separate 
from that represented by Leptospermum. 

To make names available for those species now excluded from Leptospermum, 
the new taxa, combinations and usages are set out here. 

1. Kunzea Reichb. nom. gen. cons. prop. 
Kunzea ericoides (A. Rich.) J. Thompson, comb. nov.—Leptospermum ericoides 

A. Rich., Voyage Decouv. Astrolabe, Bot. 1: 338 (1832), basionym.-Type: in locis 
aridis elevatisque Novae-Zeelandiae (havre de PAstrolabe), n.v. As the species is well 
described and based on a specimen from New Zealand, there can be no doubt as 
to its identity. 

Baeckeaphylicoides A. Cunn. ex Schauer in Walpers, Repert. Bot. Syst. 2, Suppl. 
1: 921 (1843).—Leptospermum phylicoides (A. Cunn. ex Schauer) Cheel, J. & Proc. 
Roy. Soc. New South Wales 76: 231 (1943).—Type: in Novae Cambriae interioribus, 
A. Cunningham herb. 38, n.v. A specimen in Herb. Hook., labelled “Banks of rivers, 
Argyle, N.H.”, may be part of the Type collection. I have seen a photograph. 

Kunzea peduncularis F. Muell., Trans. & Proc. Victorian Inst. Advancem. Sci. 
1: 124 (1855).—Type: at the foot of the Australian Alps, on the banks of rivers and 
rivulets, F. Mueller, n.v. 

Kunzea leptospermoides F. Muell. ex. Miq., Ned. Kruidk. Arch. 4: 145 (1856). 
—Type: Brighton [? Bright, Victoria], F. Mueller, n.v. 

Leptospermum sinclairii T. Kirk, Stud. FI. New Zealand: 158 (1899).—Type: 
Great Barrier Island [New Zealand], Hutton & Kirk, n.v. 

This species has an androecium characteristic of Kunzea rather than 
Leptospermum. The filaments are long, usually in two rows, and of a different texture 
from those of Leptospermum. The stamens in the bud are incurved and deflexed so 
that they are packed into the space above the ovary and below the stigma. This 
contrasts with the condition in Leptospermum where, even in species with relatively 
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long stamens, the filaments curve towards the stigma. Also in this species, as in other 
species of Kunzea (and unlike all species of Leptospermum), there is little or no 
thickening of cells at the back of the anther, so that when the pollen is shed the anther 
is left gaping. Kunzea ericoides is found in southern Queensland, New South Wales, 
Victoria, eastern South Australia and New Zealand; it is most closely related to K. 
ambigua (Sm.) Druce of eastern Australia and to a rare and as yet unnamed species 
from the north coast of New South Wales. 

S.T. Blake (1958) discussed the discrimination of Kunzea and Leptospermum, 
and listed a number of characters by which these genera could be separated. From 
this enumeration it is evident that Blake was unfamiliar with a majority of species 
of Leptospermum, and unaware of the extent of variation within that genus. In species 
of Leptospermum the upper part of the hypanthium can be relatively unexpanded, 
the calyx-lobes herbaceous and/or persistent, the petals unclawed, or the ovules at 
least as broad as those of Kunzea. Kunzea ericoides is superficially very similar to 
some of these species but can be readily distinguished by the androecial characters 
given above. 

2. Neofabricia J. Thompson, gen. nov. 

Frutices vel abores parvae. Folia spiraliter disposita. Flores flavi vel albi, 
terminales vel axillares. Stamina numerosa indefinita filamentis gracilibus et antheris 
non versatilibus. Ovarium loculis 5 usque ad 10 (-15). Semina alata; ala ex ovulis 
sterilibus constructa. 

Typus generis: N. myrtifolia (Gaertn.) J. Thompson 

Shrubs or small trees with spiral leaf-arrangement. Flowers yellow or white, 
occurring as monads, or rarely triads, in the axils of leaves or bracts. Stamens 
numerous and indefinite, with slender filaments and non-versatile anthers. Ovary with 
5 to 10 (-15) loculi, each with a number of ovules in two rows on a narrow axile 
placenta. Fruit a somewhat woody capsule with very convex pubescent valves. Seeds 
one, or several united, joined to the undeveloped ovules of the same loculus which 
unite to form a wing; all forming a single and rather varied compound structure. 
The genus consists of two species, both found in tropical Queensland. 

This genus represents part of that described by Gaertner, Fruct. 1: 175, t. 35, 
f.4 (1788). Unfortunately the name he used was a later homonym of Fabricia Adans. 
(1763). In describing Fabricia, Gaertner included two species; F. myrtifolia, the Type 
species, and F. laevigata. Other writers, none of whom had carefully examined the 
Endeavour River specimen on which Gaertner’s genus was based, assumed the wing 
of the seed to be the simple structure found in the second species, a species readily 
available for examination, and now considered to be a species of Leptospermum. 
The extraordinary structure within the loculus of the fruit of Neofabricia, which was 
illustrated, though not well, in Gaertner’s otherwise excellent representation of Banks 
and Solander’s Endeavour River plant, has passed unnoticed. The relative uniformity 
of the androecium of Leptospermum sens. str. has also remained unnoticed, so that 
the significance of the differences, in the anther-attachment and the stamen- 
arrangement, between Neofabricia and the other elements in Leptospermum Sect. 
Fabricia as circumscribed by Bentham, FI. Austral. 3: 102 (1867), has always been 
overlooked. 

In order to dissociate this distinct genus from the confusion and error which 
has accompanied the use and misuse of Gaertner’s names, it has been described here 
as new. 

N. myrtifolia (Gaertn.) J. Thompson, comb. nov.—Fabricia myrtifolia Gaertn., 
Fruct. 1: 175, t. 35, f.4 (1788) nom. illeg. Type: Endeavour R., Banks and Solander, 
1770. Type material is widely distributed, v.s., NSW 133483. It is represented also 
by Gaertner, l.c., t. 35, f. 4 and Banks and Solander, Ill. Bot. Cook’s Voy. 2: 36, 
pi. 105 (1901). 
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N. mjoebcrgii (Cheel) J. Thompson, comb, nov.—Leptospermum mjoebergii 
Cheel, J. & Proc. Roy. Soc. New South Wales 53: 120 (1919).—Holotype: Coleman 
River, N. Queensland, Dr E. Mjoberg 9.1913 (NSW). 

This species resembles N. myrtifolia in the structure of its fruit and seed, and 
the general aspect of its filaments and their arrangement. It differs from that species 
in a number of features regarded as of some signifigance in Leptospermoideae. It 
has fewer stamens than N. myrtifolia, its anther-cells are opposed either side of a 
gland terminating a slender filament-apex rather than on the same (inner) side of 
an expanded and club-like filament-apex, and it has its axillary flowers on unspecialised 
shoots rather than on the highly modified bracteose shoots found in N. myrtifolia. 

3. Pericalymma (End/.) Endl. 

Pericalymma (Endl.) Endl., Genera PI. 1230 (1840).—Leptospermum Sect. 
Pericalymma Endl. in Huegel, Enum. PI. 51 (1837).—Type species: P. ellipticum 
(Endl.) Schauer. 

This monotypic genus is reinstated here to accommodate a species which has 
been united by most authors, including Bentham, FI. Austral. 3: 110 (1867), with 
Leptospermum. Pericalymma differs from Leptospermum in a number of characters 
which are of some significance in the delimitation of groups within Myrtaceae. 
Conspicuous among these are the characteristic bifurcate (though not sympodial) 
branching and flowers that are borne on shoots on which the transition from leaves 
to bracts is gradual rather than abrupt. Also, the ovules are peltate (hemitropous), 
and, of the several in each loculus, only the lowest develops, forming a single seed 
occupying the tapering base of the loculus. The seed surface has a close pattern of 
minute protuberances and is quite distinct from the striate or reticulate surface found 
on Leptospermum seeds. 

Pericalymma ellipticum (Endl.) Schauer in Lehm., PI. Preiss. 1: 120 (1844).— 
Leptospermum ellipticum Endl. in Huegel, Enum. PI. 51 (1837).—Type: King Georges 
Sound, Hiigel, n.v. 

Pericalymma crassipes (Lehm.) Schauer in Lehm., PI. Preiss. 1: 120 (1844).— 
Leptospermum crassipes Lehm., Index Seminum Hort. Bot. Hamburg (1842).—Type: 
?Albany, n.v. 

Pericalymma floridum Schauer in Lehm., PI. Preiss. 1: 121 (1844).— 
Leptospermum floridum (Schauer) Benth., FI. Austral. 3: 110 (1867).—Syntypes: in 
humidis silvae trans fl. Cygnorum haud procul a vico Guildford, Aug. a. 1839, Herb. 
Preiss. No. 131; J. Drummond, n.v. 

P. ellipticum is a species of remarkable variability inhabiting coastal parts of 
southwestern Australia. Plants of this taxon show variation in pubescence, especially 
of the hypanthium, length of the deltoid calyx-lobes, size and number of stamens 
in front of each calyx-lobe, and distension of the base of the main stem. Each of 
these characters varies independently but all clinally in the same direction, i.e., from 
north to south to east, and, in the southeast, from inland to coast. A study of the 
variation pattern in the field may make it possible to evaluate factors influencing 
the variation. Soil water-logging is obviously of some significance. The entities (end¬ 
points of the cline[s]) which may be distinguishable after a study ot this nature, will 
probably accord with infraspecific forms which in the past have been recognised as 
the species listed in synonymy above. The wood anatomy of the swollen stem found 
in the form inhabiting swamps on the southern coast has been examined by P. Baas 
(1977). 

4. Homalospermum Schauer 

Homalospermum Schauer, Linnaea 17: 242 (1843).—Type species: H. firmum 
Schauer. 
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This genus is reinstated here. It has been included in Leptospermum by most 
authors, including Bentham, FI. Austral. 3: 104 (1867). It differs from that genus 
in a number of features usually considered significant in delimiting groups in the 
family. Its flowers are borne singly in successive leaf-axils on unmodified shoots, 
and each anther has two thickened ridges on the back, on either side of the point 
of attachment of the Filament. The ovules are peltate (hemitropous) and such seeds 
as develop are disc-shaped with a marginal wing and central point of attachment. 
Homalospermum is represented by a single species found in swamplands of coastal 
southwestern Australia. 

H. firmurn Schauer, Linnaea 17: 242 (1843).—Type: [Australiae occid-], 
Drummond herb. No. 45, n.v. 

5. The Leptospermum suballiance 

All the taxa dealt with in this paper are included by Briggs & Johnson (1979) 
in their Leptospermum suballiance. Their assumption of a close relationship between 
the genera of this suballiance is not invalidated by the recognition of three further 
genera, or by the recent discovery of a new genus in Western Australia. In fact their 
interpretation of the Myrtaceous inflorescence, and their terminology for its 
expression, has brought a new confidence to evaluation of the differences between 
and within genera of this group. 

A key to the eight genera of this suballiance, using characters thought to represent 
rather fundamental differences between them, is given below. 

1. Leaves alternate or, if opposite, then the stamens considerably longer than the petals. 

2. Placenta in the upper part of the loculus, with the ovules horizontal to pendulous or all 
pendulous. 

3. Anthers versatile. Seeds unwinged or winged by extension of the testa. 

4. Ovules anatropous and oblong. 

5. Stamens considerably longer than the petals, the filaments in the 
bud inflcxed so that the anthers are below the stigma. 
. Kunzea Reichb. 
[A genus of c. 30 species; in south western Australia, eastern 
Australia and New Zealand.] 

5. * Stamens not or scarcely longer than the petals, the Filaments 
in the bud incurved towards the stigma. 
... Leptospermum Forst. et Forst. f. 
[A genus of c. 80 species; from southern Thailand, Malesia and 
the Philippines to southern Papua-New Guinea, through tropical 
the eastern Australia to southwestern Australia, and in New 
Zealand.] 

4.* Ovules hemitropous and peltate. 

6. Flowers occurring singly in successive leaf-axils of an unmodified 
stem .....Homalospermum Schauer 
[A genus of 1 species; in southwestern Australia.] 

6.* Flowers 1-few, each subtended by a bract, at the end of a 
modified stem which is frondobracteose and usually with the 
terminal bud aborted . Pericalymma (Endl.) Endl. 
[A genus of 1 species; in southwestern Australia.] 

3.* Anthers not versatile. Seeds winged by an aggregation of aborted ovules 
■. Neofabricia J. Thompson 

[A genus of 2 species; in tropical Queensland.] 
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2.* Placenta in the lower part of the loculus, with the ovules ascending or erect 

7. Stamens free.. Agonis (DC.) Lindl. 
[A genus of c. 12 species; in southwestern Australia.) 

7.* Stamens united at the base in an undulating ring broadest in front of each petal 
.Sinoga S. T. Blake 

[A genus of 1 species; in the Moluccas, southern Papua-New Guinea and 
tropical Queensland.) 

1.* Leaves opposite. Stamens much shorter than the petals.an undescribed genus 
[A genus of 1 species; in southwestern Australia.) 
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A NEW SPECIES OF ELAEOCARPUS (ELAEOCARPACEAE) 
FROM NORTH EAST NEW SOUTH WALES 

Gordon Paul Guymer 

(Accepted for publication 20.10.1982) 

ABSTRACT 
Guymer, Gordon Paul (Queensland Herbarium, Meiers Road, Indooroopilly, Australia 

4068.) 1983. A new species o/Elaeocarpus (Elaeocarpaceae) from north east New South Wales. 
Telopea 2(4): 385-389, Fig. 1 .—Elaeocarpus williamsianus is described from the Murwillumbah 
district of north east New South Wales. A key is provided to the known species of Elaeocarpus 
in Australia. 

Elaeocarpus williamsianus Guymer, sp. nov. 

Ab aliis speciebus Elaeocarpi Australiensibus ovario 3-loculari fibs longis 
(1.4-1,7-plo antheris longioribus), petalorum lobis 22-26 linearibus rotundatis et 
putamine fructus profunde sculpto differt. 

Holotypus: Approximately 6 km by road W of Burringbar P.O., 28°27'S, 153°26'E, Burringbar 
Range, North Coast, New South Wales, Guymer 1518, Williams & Harden, 11.1980 [BR1 279356] (BR1). 
IsotypI: ad NSW, NE, CANB, K, G, distribuendi. 

Tree 9-14 m tall; trunk cylindrical, d.b.h. 10-18 cm; bark finely pustulate, fawn 
or cream. Branchlets stout, ferruginous tomentose (hairs simple, (0.3-) 0.5-0.7 mm 
long), 3-5 mm diam. Leaves spirally alternate, slightly crowded towards apices, 
1- foliolate; blades coriaceous, shiny and glabrous above except for the lower half of 
the midvein which is ferruginous pubescent, dull and ferruginous pubescent below 
(hairs simple, mid-dense, (0.3-) 0.5-0.8 mm long), oblanceolate, 9-15 cm long, 3-5.5 
cm wide, markedly concave on both sides of the midvein when fresh (Fig. 1 A), apex 
rounded, base cuneate; venation distinct and raised below, ± flush and distinct above, 
main lateral veins 7-8 pairs with domatia present as small cavities at most axils along 
midvein below; margins obscurely serrulate with 5-8 pairs of minute callosities; petioles 
ferruginous tomentose, terete, 2.3-3.2 cm long, 1.5-3 mm diam. Stipules glabrous, 
persistent, triangular, obtuse, dark brown, 0.4-0.8 mm long, 0.12-0.14 mm wide. 
Juvenile leaves similar to adults in size and shape, and with similar indumentum. 
Inflorescences racemose, borne in the axils of the leaves, 2.5-5 cm long, bearing 11-16 
pendulous flowers, axes densely pale brown pubescent (hairs simple, 0.3-0.6 mm long), 
1.2-3 mm diam.; pedicels decurved, pubescent (as on axis), 2-4 mm long at anthesis, 
1.0-1.4 mm diam.; bracts brown sericeous outside, puberulous inside, caducous, 
broadly ovate, 3-6 mm long, 3-4.5 mm wide, concave, margins with 12-15 pairs of 
glabrous setae 0.1-0.2 mm long. Flowers pale green, equally spaced along axes, 12-14 
mm long, 5-6.5 mm diam.; buds ovoid. Sepals 5, green, mid-dense sericeous outside, 
glabrous inside except for puberulous raised midvein and apex, oblong-lanceolate, 
9.5-11 mm long, 1.9-2.2 mm wide. Petals 5, narrowly oblong, 11-13 mm long, 3-3.5 
mm wide, pale green, ± equally divided at apex into 22-26 uninerved linear lobes 
2- 3 mm long and c. 0.2 mm wide, apices rounded, glabrous outside except for a few 
adpressed hairs along the margins and midvein at the base, glabrous inside except 
for the central keel which is pubescent. Disc 10-lobed, densely silky tomentose (hairs 
simple, 0.4-0.8 mm long), 0.5-0.7 mm high. Stamens 32-38; filaments 2.5-3.5 mm 
long (1.4-1.7 times as long as anthers), c. 0.1 mm wide, crinkled, with sparse simple 
erect hairs c. 0.1 mm long; anthers not awned, 1.5-2.2 mm long, minutely hispidulous 



Fig. I. Elaeocarpus williamsianus Guymer. A, flowering branchlet. B, flower with from sepals and petals 
removed. C, petal inside. D, petal apex. E, sepal inside. F, stipule. G, anthers. H, ovary dissected to show 
one complete loculus. I, ovary in transverse section. J, bract outside. K, stone. A-J from Guymer 1624, 
K from Guymer 1572 & Jessup. Guymer del. 
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(hairs simple, erect, 0.05-0.12 mm long) with slightly longer hairs (up to 0.2 mm long) 
at apex. Ovary tomentose (hairs erect, 0.7-1.0 mm long), 3 (-4)-locular, loculi (5-) 
6-ovulate, ovules biseriate; style tomentose at base, glabrous above, subulate, twisted, 
3-ridged, 7-9 mm long. Fruit shiny Prussian blue, spherical, 2-3 cm diam., glabrous, 
exocarp and mesocarp contracting and wrinkling on drying, mesocarp subfibrous, 
easily removed from stone once decayed; stone spherical, 1.5-1.8 cm diam., hard, 
woody, deeply sculptured with 3 (or 4) smooth equidistant longitudinal grooves 1.5-2 
mm wide and 3-4.5 mm deep. Seed and embryo not seen. Flowering period: November 
to December. Fruiting period: April to July. 

Distribution: Known from a very limited area on the Burringbar Range, North Coast subdivision 
of New South Wales. 

Specimens Examined-New South Wales: North Coast: Approx. 6 km by road W. Burringbar P.O., 
28°27'S, I53°26'E, Guymer 1518, Williams & Harden, 11.1980 (BRI-holotype; isotypes-NSW, NE, CANB, 
K GV Guymer 1522, 2.1981 (BR1, NSW); Guymer 1672 & Jessup, 6.1981 (BR1, NSW, NE, CANB, K, 
G, MEL, L); Guvmer 1623, 11.1981 (BRI, NSW, NE, CANB); Guymer 1624, 11.1981 (BRI, NSW, NE, 
CANB, MEL, QRS, K, L, LAE, G, MO, NOU). 

H abitat- Elaeocarpus williamsianus has only been recorded from a disturbed complex notophyll vine 
forest on brown day loams derived from greywackes. This community is dominated by an undescribed 
species of Davidsonia 8-14 m tall. Other species recorded from the canopy include Cinnamomum oliveri 
F M Bailey Neolitsea dealbata (R. Br.) Merrill, Doryphorasassafras Endl., Guioa semiglauca (F. Mucll.) 
Radik., Mis'chocarpus laclmocurpus (F. Muell.) Radik., Cryptocarya glaucescens R. Br. and Cinnamomum 
camphora (L.) Nees (an alien species). There is an open shrub layer of Wilkiea huegeliana (Tul.) A. DC., 
Eupomatia laurina R. Br., Actephila lindleyi (Steud.) Airy Shaw, Rhodamnia maidemana C.T. White, 
Citriobatus pauciflorus A. Cunn. ex Ettingsh., Randia moorei F. Muell. ex Benth., Hehcta ferruginea 
F Muell and Cyalhea australis (R. Br.) Domin. Vines recorded include Calamus muelleri Wendl., Mortnda 
jasminoides A. Cunn. ex Hook., Carronia multisepala F. Muell., Cudrania cochinchinensis (Lour.) Kudo 
& Masamune, Smilax australis R. Br. and Malaisia scandens (Lour.) Planchon. 

Conservation Status- This species is one of the rarest rainforest trees in New South Wales with some 
half a dozen individuals known. Fortunately the property on which the species occurs is owned by a group 
of people strongly interested in conservation and actively involved in rainforest rehabilitation. 

The species is named in honour of Mr John Beaumont Williams, Senior Lecturer 
in Botany at the University of New England, Armidale, for his contribution to 
rainforest floristics and species identification in rainforest in New South Wales. 

This species differs from all other Australian members of the genus in that the 
filaments are longer (1.4-1.7 times) than the anthers. The Prussian blue spherical fruit 
and deeply sculptured stone of E. williamsianus is very similar to that of E. grandis 
(sect. Ganitrus). However, E. grandis has a 5-locular ovary, inflorescences borne 
behind the leaves and numerous subsessile stamens (57-70) with setose anthers. 

Key lo Elaeocarpus species in Australia 

1. Ovary 3-5-locular 

2. Sepals 5; petals 5; ovary 3- or 5-locular 

3. Ovary 5-iocular 

4 Inflorescences reduced almost to umbels, 3-6-flowered; leaf-blades elliptic or 
obovate-elliptic (2.1-2.4:1), 10.5-18 cm long, 4.5-8.2 cm wide; drupe 4-6 cm diam. 
NE Qld .E- s,e,,arls L S- Smith 

4.* Inflorescences racemose, 
7.5-15 cm long, 2.5-4 cm 

15-30-flowered; leaf-blades narrowly elliptic (2.8-4:1), 
wide; drupe 2-3 cm diam. E. Qld, NE. N.S.W., N. N.T. 
. E. grandis F. Muell. 

3.* Ovary 3-locular 

5. Anthers not awned; ovules 4-6 (-7) per loculus 

6. Petals entire or very shallowly lobed; stone muriculate or ± smooth 

7. Inflorescences and young developing leaves rusty tomentose 



388 Telopea Vol. 2(4): 1983 

8. Inflorescences 5-9 cm long; stamens c. 70; leaf-blades 8-16 cm long, 
4-8.5 cm wide. NE. Qld. E. largiflorens C.T. White 

8.* Inflorescences 3-6 cm long; stamens 35-60; leaf-blades 3.5-11 cm long, 
2-5 cm wide. 

9. Leaf-blades 3.5-6.5 cm long; stamens 35-40. NE. Qld 
. E. ferruginiflorus C.T. White 

9.* Leaf-blades 7-11 cm long; stamens 52-60. NE. Qld. E. sp. A 

7.* Inflorescences and young developing leaves sericeous or ± glabrous 

10. Leaves sericeous below (domatia present). NE. Qld. 
. E. foveolatus F. Muell. 

10.* Leaves glabrous or with scattered adpressed hairs below (domatia present 
or absent) 

11. Domatia prominent; inflorescences sericeous. NE. Qld.E. sp. B 

11.* Domatia absent; inflorescences sparsely puberulent, glabrescent. 
NE. Qld . E. sericopetalus F. Muell. 

6.* Petals with 22-26 linear lobes 2-3 mm long; filaments 1.4-1.7 times anthers; 
stone deeply sculptured. NE. N.S.W. E. williamsianus Guymer 

5.* Anthers awned 

12. Leaves glabrous; anthers sparsely hispidulous; ovules 6-10 per loculus. Lord 
Howe Island . E. costatus M.R.F. Taylor 

12.* Leaves tornentose below; anthers silky villous; ovules 4 per loculus. NE. Qld. 
. E. johnsonii F. Muell. ex C.T. White 

2.* Sepals 4(-5); petals 4(-5); ovary 4-locular. NE. Qld ... E. bancroftii F. Muell. & F.M. Bailey 

1.* Ovary 2-locular 

13. Anthers not awned 

14. Petals entire or very shallowly lobed; ovary pubescent. Tblds N.S.W., Vic. 
.E. holopetalus F. Muell. 

14.* Petals with 4-16 linear lobes 0.8-1.5 mm long; ovary glabrous or with scattered hairs 

15. Stamens (9-) 14-25; ovules 4 (-6) per loculus; inflorescences 3.5-8 cm long 

16. Inflorescences glabrous or with scattered hairs; disc shortly pubescent (hairs up to 
0.2 mm long). E. Qld (S. of 20°S), NE. N.S.W.E. obovatus G. Don 

16.* Inflorescences pubescent (hairs mid-dense); disc pubescent with hairs 0.3-0.5 mm 
long. NE. Qld, N. N.T., Papua New Guinea. E. arnhemicus F. Muell. 

15.* Stamens 26-29; ovules 6 per loculus; inflorescences glabrous, 8-13 cm long. NE. Qld 
. E. coorangooloo J.F. Bailey & C.T. White 

13.* Anthers awned (awns 0.5-2.3 mm long) 

17. Petals entire or with 2(3) small teeth; ovary pubescent. NE. Qld 
. E. ruminatus F. Meull. 

17.* Petals with 7-36 linear lobes 0.8-2.4 mm long; ovary glabrous 

18. Anther awns 0.5-1 mm long 

19. Petals with 7-10 lobes; stamens 13-16 

20. Sepals 10-11 mm long; petals 10-13 mm long; style 10-14 mm long. NE. Qld 
. E. sp. C 
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20. * Sepals 5-7 mm long; petals 6-8 mm long; style 3-4 mm long. SE. Qld, 
E. N.S.W., E. Vic. & Tas. E. reticulatus F. Muell. 

19.* Petals with 14-25 lobes; stamens 15-30 

21. Stamens 15-20; petals with 14-19 lobes; branchlets and petioles densely 
pubescent; ovules 8 per loculus., NE. Qld.E. grahamii F. Muell. 

21.* Stamens 25-30; petals with 23-25 lobes; branchlets and petioles glabrous; 
ovules 10-12 per loculus. SE. Qld, E. N.S.W. 
. E. kirtonii F. Muell. ex F.M. Bailey 

18.* Anther awns 1.8-2.3 mm long 

22. Petals with 12-18 (-22) lobes; stamens 24-35 

23. Inflorescences up to 5 cm long; flowers 9-11 mm long; domatia absent. 
E. Qld, NE. N.S.W.E. eumundi F.M. Bailey 

23.* Inflorescences 5-11 cm long; flowers 25-30 mm long; domatia present. 
NE. Qld . E. sp. D 

22.* Petals with (25-) 30-36 lobes; stamens c. 40. NE. Qld. E. michaelii C.T. White 
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STUDIES IN AUSTRALIAN STIPA (POACEAE) 

J. Everett and S.W.L. Jacobs 

ABSTRACT 

(Accepted for publication 14.2.1983) 

Everett, J. and Jacobs, S.W.L. (Royal Botanic Gardens, Sydney, Australia 2000). 1983. 
Studies in Australian Stipa (Poaceae). Telopea 2(4): 391-400, fig. 1.—The Stipa nervosa—S. 
rudis complex is examined with the help of a phenetic taxonomic analysis and considered to 
consist of one species, S. rudis Spreng., with three subspecies, S. rudis subsp. rudis, S. rudis 
subsp. nervosa (Vickery) J. Everett £ S. W.L. Jacobs comb, et stat. nov. and S. rudis subsp. 
australis J. Everett & S. W.L. Jacobs subsp. nov. Three new species are described, all related 
to S. eremophila: S. vickeryana J. Everett & S. W.L. Jacobs, S. nullanulla J. Everett & S. W.L. 
Jacobs, and S. metatoris J. Everett & S. W.L. Jacobs. 

INTRODUCTION 

While continuing a revision of the genus Stipa (Poaceae) in Australia commenced 
by the late Dr Joyce Vickery we have dealt with some taxa not treated by her notes. 
We have also made decisions regarding other taxa in which we slightly differ from 
her notes. 

Here we present a treatment of the Stipa rudis/S. nervosa complex on which 
Dr Vickery had reached some conclusions but on receipt of additional specimens had 
clearly intended to work further. 

We also describe three new species not noted by Dr Vickery, one of which we 
are naming in her honour. 

Vickery (1951) originally described Stipa nervosa with two varieties, var. nervosa 
and var. neutralis. When she discovered that the type of S. rudis Spreng. (1827) 
corresponded with the variety neutralis she suggested that the two taxa be known 
as S. nervosa and S. rudis respectively (as in Jacobs and Pickard, 1981). Tasmanian 
and east-coast material from Victoria originally identified as S. nervosa var. neutralis 
did not fit her concept of this taxon and was put aside. Townrow (1978), who provided 
much of the Tasmanian material, however, recognised the two varieties of S. nervosa, 
of which only the variety neutralis was represented in Tasmania. Townrow apparently 
regarded S. rudis as a quite separate taxon (pers. comm, to Dr Vickery). 

As there was some confusion and difference of opinion regarding the status of 
these taxa and their nomenclature, we decided to undertake more detailed analyses 
than appear to be required for the rest of the genus. 

METHODS 

A preliminary survey of Stipa nervosa, S. rudis and the closely related plants 
of doubtful affinity from Victoria and Tasmania indicated a possible discontinuity 
in awn lengths between the Tasmanian specimens and the others. This discontinuity 
appeared to be correlated with differences in glume texture and in overall spikelet 
dimensions. 

A geographically representative sample of 43 specimens was taken, covering the 
morphological range, and observations of 15 characters were made on each as follows: 
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1. Ligule length, mm 

2. Ligule shape; obtuse/truncate/Iaciniate 

3. Panicle length, cm 

4. Upper glume length, mm 

5. Upper glume breadth at the centre, mm 

6. Upper glume breadth relative to length 

7. Upper glume tip shape; truncate/acute/erose 

8. Floret length, mm (including callus, excluding awn) 

9. Palea length relative to lemma length 

10. Callus length, mm (after removal of its hair tuft) 

11. Callus length relative to lemma length 

12. Awn length, mm 

13. Proximal column-segment length, mm (from the apex of the lemma to the 
first bend) 

14. Column width, mm (halfway along the proximal column-segment) 

15. Column indumentum length, mm 

Ligule characters were taken from the culm leaf directly below the panicle leaf. 
Spikelets were taken from the second and third most distal nodes of the panicle. 

A set of twelve spikelet characters (characters 4-15) was recorded from each of 
two spikelets per specimen. Each set shared three vegetative and panicle characters 
with the other set taken from the same specimen. As there were 43 specimens used 
in the analysis, there were 86 sets of information. 

The data were processed with the help of a computer and a phenetic taxonomic 
analysis, MULCLAS (Lance and Williams, 1967), a polythetic agglomerative program, 
available in the CSIRO TAXON (1977) package. The distance measure used was the 
Euclidean Squared Metric (CSIRO TAXON, 1977) and the fusion strategy that of 
Burr (1968). 

Only quantitative data were used in the computer analysis (13 characters), 
reserving the two qualitative characters of ligule and glume tip shape for later 
comparisons. The computer analysis combined similar sets and then progressively 
fused these in a sequence from which a dendrogram was constructed. Additionally 
a measure of discrimination (Cramer value) was given for each character (Lance & 
Williams, 1977). 

RESULTS 

The Dendogram (Fig. 1) 

By truncating the dendrogram at the lowest level of information that maintains 
the pairs of data from a single specimen in the same group, two groups are produced 
(shown by line A). These groups correspond to (I) S. rudis and (II) the allied groups 
of plants from Victoria and Tasmania which we are designating as S. rudis subsp. 
australis. However, if one accepts one split pair at a lower level (shown by line B), 
three groups are obtained (group I being split), corresponding to 1. S. rudis subsp. 
nervosa, 2. S. rudis subsp. rudis and 3. S. rudis subsp. australis. 

The type of S. nervosa var. nervosa is included in group 1 and is easily 
distinguishable from the type of S. nervosa var. neutralis which is included in group 2. 
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S. rudis subsp. nervosa S. rudis subsp. rudis s. rudis subsp. australis 

|— GROUP 1 H | GROUP II | 

Fig. 1: Analysis of 43 specimens of S. rudis: Dendrogram summarizing the results of MULCLAS analysis 
of 86 sets of 13 characters. Also shown are the most useful characters distinguishing the two levels of 
division into: 

line A, S. rudis subsp. rudis together with subsp. nervosa, and S. rudis subsp. australis; 
line B, S. rudis subsp. rudis and S. rudis subsp. nervosa allowing the two sets of measurements for 
one specimen to bridge the borders of groups 1 & 2. 

The Characters 

For each division the three most useful characters for distinguishing the resulting 
groups (i.e. those with the highest Cramer values) are shown in Fig. 1. 

These groupings based on quantitative data are supported by the upper glume 
tip shapes partly observed by Dr Vickery: S. rudis subsp. nervosa with narrowly 
truncate glume tips, S. rudis subsp. rudis either with narrowly truncate glume tips, 
or more commonly with the upper glume broadly ovate, and S. rudis subsp. australis 
with both glumes broadly obtuse. The narrowly truncate tips are firm and the broadly 
obtuse tips are membranous, and often erose. Ligule shape and length show no pattern 
consistent with these groupings. 

Reasons for recognition of taxa at subspecific rank 

When the entire collection is sorted using the most useful discriminating characters 
(listed on Fig. 1) the groups obtained from the dendrogram reappear except that some 
few intermediates occur between groups 2 and 3. To varying degrees these 
intermediates have the awn and column length of S. rudis subsp. rudis but the broad 
and erose glume tips of S. rudis subsp. australis, a character hard to ignore because 
the appearance is so different from the narrow-truncate, firm tips of S. rudis subsp. 
nervosa. Nevertheless these “intermediates” are closer in other respects to S. rudis 
subsp. rudis and are treated by us as subsp. rudis. The intermediates are found on 
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the east coast of Victoria, the area on the mainland where S. rudis subsp. australis 
(which is predominantly Tasmanian) has been collected. 

There is a less definite distinction between subsp. rudis and subsp. nervosa, with 
a number of specimens sharing features from both subspecies and making their 
identification with one or the other taxon somewhat arbitrary. 

Again, because of these intermediates, we feel that the rank of subspecies is the 
most appropriate for these groups. 

DESCRIPTIONS 

The following description of S. rudis covers all three subspecies; the subspecies 
descriptions give those characters that vary between the subspecies. 

Stipa rudis Spreng., Syst. Veg. 4, Cur. Post.: 31 (1827). 
Holotype: Australia: ‘Nov. Holl. (St. pubescens Nees in Sieb. agrost. n. 66)’ [from protologue] 

(?P-not seen). Isotypes: Agrostotheca No. 66 (MEL 59980, 59982). 

Synonym: Stipa nervosa Vickery in Contr. New South Wales Natl. Herb. 1: 337 (1951). Holotype: 
Australia—New South Wales: Epping, W.F. Blakely NSW 8491, 10.1913 (NSW). Isotype: K - not seen. 

Caespitose perennial up to 1.2 m high with conspicuously extravaginal shoots 
often from a short rhizome. Culms usually geniculate near the base, slightly 
compressible, terete, (1-) 2-4 mm wide near the base, slightly ribbed, mainly glabrous 
or finely scaberulous, but finely pubescent for varying lengths below the nodes; nodes 
2- 4, exserted, up to 50% broader than adjacent internodes, densely pubescent with 
short, appressed to slightly spreading hairs. Leaf sheaths inflated and falling loose 
from the culms, slightly ribbed, glabrous to finely and sparsely pubescent, more 
densely pubescent on the margins just below the orifice, hirsute around the collar; 
inner margin glabrous; outer margin ciliate just below the orifice of lower sheaths; 
uppermost sheaths glabrous; cataphylls glabrous, pubescent or shortly villous. Ligule 
coriaceous, 0.5-2 mm long, ovate to ovate-truncate, and slightly laciniate, long- to 
short-ciliate, abaxial surface pubescent; auricles slightly thickened, with tufts of long 
to short spreading hairs. Leaf blades up to 40 cm long, 2-5 mm wide near the base, 
erect, usually inrolled, the basal leaves more tightly rolled; abaxial surface scarcely 
ribbed or smooth, very densely to sparsely scabrous with minute, rigid tubercles or 
hairs, or almost glabrous; adaxial surface ribbed, densely pubescent or hirsute to 
sparsely scabrous with minute short hairs; margins with rigid tubercles or hairs similar 
to those of the abaxial surface or glabrous. Panicle up to 50 cm long, 1.5-5 cm wide 
(excluding awns), exserted or the base concealed, loosely contracted to spreading with 
distant fascicles of few branches; axis terete, almost glabrous at the base to scabrous 
upwards; branches up to 15 cm long, terete, scabrous with short to long hairs; pedicels 
up to 15 mm long, angular, scabrous. Spikelets 8-15 mm long (excluding awn), gaping. 
Glumes unequal to subequal, linear to broadly oblong, with nerves heavily overlaid 
with sclerenchyma and associated with chlorenchyma bands, pale green to yellow 
or purple-tinged, glabrous with minute scabrous hairs over the nerves and the margins 
often ciliate, or pubescent overall; lower glume 8-15 mm long, the lower 85-90% 
3- nerved, the tip narrowly truncate and firm or broadly obtuse, membranous and 
erose; upper glume 7-14.5 mm long, the lower 75-90% 3-nerved or 4 to 5 nerves present 
in the lower 25-75%, the tip truncate and firm to membranous or broadly obtuse, 
membranous and erose. Floret linear, lanceolate to fusiform, 5-11.5 mm long 
(including callus). Lemma brown to purple-brown at maturity, granular at the base, 
tuberculate upwards, with antrorse hooks most pronounced at maturity, with sparse 
fulvous to white hairs at the base, thinning to usually glabrous at the apex; coma 
obscure, of few hairs up to I mm long, or absent; lobe, 1, 0.05-0.25 mm long and 
obtuse, or absent. Callus 0.8-3.2 m long, gently curved with fulvous to white hairs, 
darker than those of the lemma. Awn 20-90 mm long, 0.15-0.4 mm wide near the 
base, gently to strongly twice bent; column 8-45 mm long, 4.5-30 mm to the first 
bend, scabrous to softly pubescent with hairs 0.05-0.3 mm long; bristle scabrous. 
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Palea 0.5-1.2 mm shorter than the lemma, acute to broadly acute, granular down 
the centre with hairs similar to those of the lemma, or almost glabrous; margins firm, 
smooth and glabrous. Lodicules 2-3, membranous; 2 abaxial 0.8-1.7 mm long, oblong 
to spathulate; paleal, when present, acute, about 1 mm long. Anthers 2.0-4.0 mm 
long, lightly penicillate. Caryopsis 3-6 mm long; embryo 20-25% the length; hilum 
70-80% the length. 

KEY TO SUBSPECIES 

1. Awn 60-90 mm long, column 32-45 mm long, both glumes broadly obtuse with 1-2 mm of 
delicately membranous tip, upper glume 11-14.5 mm long.S. rudis subsp. australis 

1 * Awn usually less than 60 mm long, occasionally up to 65 mm long, column usually less than 
25 mm long, occasionally up to 30 mm long; glumes firm to the tip, or, especially the upper, 
membranous at the very tip, upper glume 7-12.5 mm long.2 

2. Callus 1.5-2.5 mm long, usually more than 20% the length of the floret (excluding awn); 
column 20-25 mm long; lower glume narrowly truncate and firm or membranous at the tip, 
upper glume membranous at the tip, 9-12.5 mm long.S. rudis subsp. rudis 

2.* Callus 0.8-1.7 mm long, usually less than 20% the length of the floret (excluding awn); column 
less than 20 mm long; glumes narrowly truncate, firm at the tip, the upper glume 7-10 mm long 
. S. rudis subsp. nervosa 

Stipa rudis subsp. rudis 

Synonym: S. nervosa var. neutralis Vickery in Contr. New South Wales Natl. Herb. 1: 335 (1951). 
Holotype: New South Wales: Katoomba, S.T. Blake NSW 13915, 22.1.1939 (NSW). 

Nodes up to 50% broader than internodes. Cataphylls glabrous or pubescent. 
Leaf blades up to 40 cm long; adaxial surface pubescent to sparsely scabrous with 
minute short hairs. Panicle up to 40 cm long, 1.5-4 cm wide (excluding awns); pedicels 
up to 10 mm long. Spikelets 10-15 mm long (excluding awn). Glumes unequal, glabrous 
with minute scabrous hairs over the nerves, the margins often ciliate; lower glume 
10-15 mm long, the lower 90% 3-nerved, the tip narrowly truncate and firm or 
membranous; upper glume 9-12.5 mm long, the lower 90% 3-nerved, 4-5 nerved in 
the lower 25-50%, the tip obtuse and membranous. Floret 7.2-10 mm long (including 
callus). Coma absent. Callus 1.5-2.5 mm long. Awn (35-) 40-60 (-65) mm long, 0.15-0.4 
mm wide, gently to strongly twice bent; column 20-25 mm long, 10-20 mm to the 
first bend. Caryopsis 3-5.5 mm long. 

Selected Specimens Examined: 

Queensland: Morclon: Moggill nr. Brisbane, White 7590, 3.4.1931 (BRI). Darling Downs: Wyberba, 
Blake 4638A, 23.1.1933 (NSW). 

New South Wales: Northern Tablelands: Yooroonah, McKie NSW 8584, 12.1.1940 (NSW); Glen 
Elgin, Paltridge 211, 3.12.1931 (CANB). Central Coast: Pennant Hills, Vickery NSW 6351, 6.12.1953; 
4.8 km S. of Picton, Everett 26 <S Jacobs, 12.11.1980 (NSW). Central Tablelands: Wentworth Falls, 
Henderson f55, 3.1945 (NSW); Blackhcath, Constable NSW 16356, 22.1.1948 (NSW); Katoomba, Blake 
NSW 13915, 22.1.1939 (NSW). Southern Tablelands: Crookwell, Hewitt NSW 8566, 9.2.1948 (NSW). 
South Coast: 5 km NE. of N.S.W./Vic. border on Princes Hwy, Everett 442 & Jacobs, 22.10.1981 (NSW); 
Lyons Road, Currowan State Forest, Pullen 3968, 6.12.1963 (CANB). 

Victoria: Region S: Warburton, Blake 7219, 19.1.1935 (BRI, NSW). Region Z: c. 5 miles [8 km] 
direct NE. of Mallacoota P.O., Z 35, Beauglehole 32495 <& Finck, 16.12.1969 (NSW). 

Specimens with some characteristics of S. rudis subsp. australis: 

Victoria: Region N: Near Lilydale, Blake 7211, 19.1.1935 (NSW). Region T: Traralgon, Meebold 
21580, 12.1936 (NSW). Region W: 16 km N. of Swan Reach, Everett 414 & Jacobs, 21.10.1981 (NSW). 
Region Z: Lind National Park, Z 30, Beauglehole 32392 and Finck, 14.12.1969 (NSW). 
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Stipa rudis subsp. nervosa (Vickery) J. Everett & S. W.L. Jacobs, comb, et stat. 
nov. 

Basionym: S. nervosa var. nervosa Vickery in Contr. New South Wales Natl. Herb. 1: 335 (1951). 
Holotype: New South Wales: Epping, IV.F. Blakely NSW 8491, 10.1913 (NSW). Isotype: K — not seen. 

Nodes up to 25% broader than internodes. Cataphylls pubescent, shortly villous 
or glabrous. Ligule 0.5-1.5 mm long. Leaf blades up to 40 cm long; adaxial surface 
pubescent to sparsely scabrous with minute short hairs. Panicle up to 50 cm long, 
1.5-3 cm wide (excluding awns); pedicels up to 10 mm long. Spikelets 8-12 mm long 
(excluding awn). Glumes unequal, glabrous with minute scabrous hairs over the nerves, 
the margins often ciliate; lower glume 8-12 mm long, the lower 90% 3-nerved, the 
tip narrowly truncate and firm; upper glume 7-10 mm long, the lower 90% 3-nerved 
or 4-5-nerved in the lower 50-60%, the tip truncate and firm. Floret 5-7.5 (-8.5) mm 
long (including callus), with white hairs. Coma usually present but obscure, of few 
hairs up to 1 mm long. Callus 0.8-1.7 mm long. Awn 20-45 mm long, 0.15-0.25 mm 
wide, gently twice bent; column (8-) 11-18 (-20) mm long, 4.5-11 mm to the first bend. 
Caryopsis 3-4.5 mm long. 

Selected Specimens Examined: 

Queensland: Darling Downs: Wallangarra, Hilton NSW 116191, 22.12.1944. 

New South Wales: Northern Tablelands: Moredun Creek Dam, McKie NSW 8494, 30.12.1947; SW. 
of Guyra, Youman NSW 116200, 24.12.1931. Central Tablelands: Katoomba, Blake 13932, 23.1.1939 
(NSW); 15 miles [24 km] ENE. of Capertee, Vickery NSW116204, 6.1.1975. Central Coast: Epping, Blakely 
NSW8491, 10.1913 (Type of S. nervosa); Nepean River, c. 4 miles [6 km] S. of Wallacia, Salasoo 2678, 
1.12.1963. Southern Tablelands: Yalwal, Rodway NSW 116189, 2.1.1933; Conder Creek, A.C.T., Gauba 
NSW 116187, 11.1.1959. South Coast: Milton, Cambage NSW 8499, 23.12.1908. 

Victoria: Region R: Little Paradise Falls, ± 27 miles [43 km] SW. of Myrtleford, Beauglehole 43767 
& Cameron, 5.12.1973 (NSW). Region X: Sale, Vickery NSW 8530, 26.1.1935. 

Stipa rudis subsp. australis J. Everett & S. W.L. Jacobs, subsp. nov. 

A subspecie typica arista longiore 60-90 mm longa, columna 32-45 mm longa, 
glumis plerumque latioribus apice membranaceo, differt. 

Holotype: Tasmania: Risdon. Robust coarse grass, spreading panicle. Abundant. J. Vickery NSW 
108620, 18.1.1949 (NSW). 

Cataphylls glabrous or pubescent. Nodes up to 40% broader than internodes. 
Ligule 0.5-2.0 mm long. Leaf blades up to 20 cm long; adaxial surface densely 
pubescent or hirsute. Panicle up to 40 cm long, 4-5 cm wide (excluding awns); pedicels 
up to 15 mm long. Spikelets 12-15 mm long (excluding awn). Glumes subequal, 
glabrous with minute scabrous hairs over the nerves, the margins ciliate to pubescent 
overall; lower glume 12-15 mm long, the lower 85% 3-nerved, the tip broadly obtuse, 
membranous and erose; upper glume 11-14.5 mm long, the lower 75-90% 3-nerved, 
4-5-nerved in the lower 50-75%, the tip broadly obtuse, membranous and erose. Floret 
8.6-11.5 mm long (including callus). Coma absent. Lobes absent. Callus 2.0-3.2 mm 
long. Awn 60-90 mm long, 0.3-0.4 mm wide, gently to strongly twice bent; column 
32-45 mm long, 20-30 mm to the first bend. Caryopsis about 6 mm long. 

Selected Specimens Examined: 

Tasmania: 2 miles [3 km] E. of Mathinna, Townrow 197, 2.1968 (Townrow); Risdon, Vickery NSW 
108620. 18.1.1949; Kingston, junction of main road with Lesleyvale road, Townrow 165, 1.1968 (Townrow); 
1 mile [1.5 km] W. of Dunalley Bridge, Townrow 103, 1.1967 (Townrow); Mt Wellington, Martin NSW 
108622, 3.1933; Mathinna, Phillips CBG 001268, 29.1.1962 (NSW, CBG-not seen); Evandale, beside South 
“7 Bndge, Townrow 114, 19.12.1967 (University of Tasmania); c. 10 miles [16 km] W. of Copping, Vickery 
NSW 117311, 15.1.1949; Launceston, Cheel NSW 108621, 1.1928; Vi mile [1 km] E. of O’Connors 
Peak/Campbelltown road junction, Townrow 124, 12.1967 (Townrow). 

Victoria: Region W: 1 km NE. of Metung, Everett 422 & Jacobs, 21.10.1981 (NSW); 3 km NE. 
of Metung, Everett 428 & Jacobs, 21.10.1981 (NSW). Region Z: Buchan, Verdon493, 21.11.1970 (CBG); 
c. 2.5 miles [4 km] direct W. of Genoa P.O., Tobins Creek, Beauglehole 32767, 24.12.1968 (NSW). 
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NEW SPECIES IN STIPA 

The following three species were separated in the course of the revision. None 
of these taxa was covered by Dr Vickery’s notes. A key is provided to discriminate 
them from related species. 

Key to the new species and related taxa 

1. Lemma glabrous to very sparsely pubescent; ligule of upper leaves more than 3 mm long .... 2 

1. * Lemma densely pubescent; ligule of upper leaves less than 2 mm long.5 

2. Mature lemma white or very pale yellow; coma absent . 3 

2. * Mature lemma dark brown; coma of two tufts of hair 1-1.5 mm long.4 

3. Leaf sheaths covered with transparent, flattened and flexuose hairs .S. macalpinei 

3. * Leaf sheaths glabrous or minutely scaberulous.S. compressa 

4. Awn 5-7 cm long; spikelet 9-11 mm long (excluding awn).S. nullanulla 

4. * Awn (8-) 9-12.5 cm long; spikelet 14-18 mm long (excluding awn). S. vickeryana 

5. Coma of sparse stiff hairs less than 1 mm long.S. eremophila 

5.* Coma of dense weak hairs more than 2 mm long.S. metatoris 

Stipa vickeryana J. Everett & S. W.L. Jacobs, sp. nov. 

A S. eremophila lemmate glabro pro parte maxima, orificio lanato, Iigula laciniata 
multo longioreque, differt. 

Holotype; South Australia: Ifould Lake, Nullarbor Plain Series R502 Barton 5121 74, 30°55'S, 
132°05’E. Common grass. Forming dense clumps. Heads open, spreading. R.J. Chinnock 2729, 2.x. 1975 
(AD). 

Caespitose annual or perennial to 45 cm high. Culms (1.5-) 2-2.5 mm wide near 
the base, terete to slightly flattened, ribbed, glabrous; nodes 1-2, glabrous. Leaf 
sheaths loose around the culms, glabrous except for the shortly pubescent bases of 
lowermost sheaths; outer margin fringed with long, woolly cilia; inner margin not 
ciliate. Ligule 3.5-8 (-13) mm long, laciniate, densely ciliate with long woolly hairs 
especially on those of the lower sheaths. Leaf blades to 18 cm long, 1.5-4 mm wide, 
often folded; abaxial surface unribbed, glabrous except for the very sparsely scabrous 
long-acute tip; adaxial surface strongly ribbed, the ribs covered with short ± antrorse 
hairs. Panicle 9-20 cm long, slightly spreading, the base enclosed by the sheath. 
Spikelets scarcely gaping at maturity, widely gaping after floret disarticulation, 14-18 
mm long (excluding awn). Glumes unequal, firm at the base, hyaline at the fine 
acuminate tip, the lower 75% 3-nerved, scaberulous on the nerves, glabrous between 
the nerves or minutely pubescent, especially at the tip; the lower 14-18 mm long, 
3-nerved; the upper 9-14 mm long, 5-nerved at the base. Floret fusiform to turbinate, 
6-7 mm long (including callus). Lemma deep brown at maturity, smooth except for 
an antrorsely scabrous neck, glabrous to very sparsely clothed with coppery hairs, 
denser along the margins; coma sparse, 1-1.5 mm long in two tufts. Callus straight, 
2.5-3 mm long, with a tuft of coppery hairs. Awn relatively slender for its length, 
c. 0.3 mm wide near the base, (80-) 90-125 mm long, ± straight to gently twice bent 
or sinuate; column 26-32 mm long, 15-18 mm to the first bend, densely pubescent 
with antrorse hairs 0.2-0.3 mm long; bristle antrorsely scabrous. Palea obtuse, 
subequal to the lemma, with sparse coppery hairs along the midline Lodicules 3, 
membranous, spathulate, the two abaxial about 1 mm long, the paleal much smaller. 
Anthers not observed. Caryopsis not observed. 

Specimens Examined: South Australia: Nullarbor: Ifould Lake. Series R502 Barton 512174, 
30°55'S, 132°05'E, Chinnock 2729, 2.10.1975 (AD, NSW); Lake Ifould Crossing, B. Copley2644, 28.7.1969 
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(AD); W. of Yarle Lakes, Bowen 312, 9.1956 (K). Western Australia: Coolgardie: Norseman, Andrews, 
10.1903 (PERTH). 

The specific epithet is in honour of the late Dr Joyce Vickery. 

Differs from S. eremophila in having only few scattered hairs on the lemma 
(densely hairy in S. eremophila), in its long-hairy orifices, (glabrous or sparsely hairy 
in S. eremophila) and longer (usually less than 1.5 mm in S. eremophila) laciniate 
ligule. S. vickeryana vegetatively resembles S. macalpinei but differs in its less hairy, 
broader and darker-coloured mature lemma. Additionally, on the sheaths S. 
macalpinei has characteristic broad, curled, glistening-translucent hairs, quite different 
from the narrow, crinkled, more opaque hairs on those of S. vickeryana. 

S. vickeryana differs from S. nullanulla in having coarser, usually folded leaves 
(rolled in S. nullanulla), a less open inflorescence and longer lemma and awn. 

Stipa nullanulla J. Everett & S. W.L. Jacobs, sp. nov. 

A S. eremophila lemmate pro parte maxima glabro brevioreque, arista tenuiore 
ligula longiora longiciliataque, differt. 

Holotype: New South Wales: “Nulla Nulla”, 2 km south of gate at northern end of Bluff paddock. 
Saltbush, mallee, Myoporum sp., Everett 133 & Jacobs, 25.11.1980 (NSW). IsotypE: AD. 

Small caespitose perennial 40-50 cm high with a loosely contracted rootstock. 
Culms slender, 1-2 mm wide near the base, terete, smooth, mostly glabrous but 
retrorsely pubescent just below the nodes; nodes 2, glabrous, rarely exserted. Leaf 
sheaths broad, loose around the culm, glabrous or the lower sheaths scaberulous to 
pubescent between the nerves; outer margin densely woolly especially on lower sheaths; 
inner margin sparsely woolly. Ligule 1-5 (-10) mm long, membranous, laciniate, with 
woolly cilia to 9 mm long on tips and back. Leaf blades linear, usually rolled, rigid, 
up to 30 cm long and 2-3 mm wide; abaxial surface unribbed, very finely scaberulous; 
adaxial surface strongly ribbed, the ribs covered with short antrorse hairs; margins 
strongly scabrous. Panicle short, 13-19 cm long, delicate and spreading, axis very 
sparsely scabrous with distant fascicles of unequal compound branches; branches 4-60 
mm long, scabrous, scaberulous or shortly pubescent; pedicels similar to the branches, 
3-15 mm long. Spikelets narrowly gaping at maturity, widely gaping after floret 
disarticulation, rather small, 9-11 mm long (excluding awn). Glumes subequal, green 
at the base, chartaceous at the tip, 3 nerves visible for much of the length, acute to 
shortly acuminate; the lower 9-11 mm long, 3-nerved; the upper 8-10 mm long, 
5-nerved at the base. Floret cylindrical to narrow-fusiform, 5-6 mm long (including 
callus). Lemma smooth with an antrorsely scabrous neck, glabrous to very sparsely 
covered with slightly spreading yellow hairs, at maturity tightly convolute, dark brown 
with the 5 nerves pale yellow, visible externally; coma sparse, 1-1.5 mm long in two 
tufts. Callus straight, 2.0-2.7 mm long, with appressed yellow-brown hairs. Awn 
slender, 0.25 mm wide near the base, 5-7 cm long, gently twice bent; column 1.8-2.5 
cm long, 1-1.5 cm to the first bend, shortly pubescent with antrorse hairs to 0.2 mm 
long; bristle strongly antrorsely scabrous. Palea acute to obtuse, about as long as 
the lemma, glabrous or with a sparse apical tuft. Lodicules 3, membranous, oblong; 
2 abaxial about 1 mm long; paleal minute or rarely equal in size to the palea. Caryopsis 
2.7-3.0 mm long, embryo 25-35% the length, hilum 65-75% the length. 

Specimens Examined: New South Wales: South Far Western Plains: “Nulla Nulla” unit 37, Stanley 
1784, 3.12.1975 (NSW); “Nulla Nulla”, Everett 130,132, 133, 138 & Jacobs, 25.11.1980 (NSW). 

The specific epithet is derived from the name of the property to which this species 
now appears to be confined. Aboriginal in origin, this epithet is indeclinable in Latin. 

Differs from S. eremophila in the mostly glabrous and shorter lemma (densely 
hairy, 6-9.5 mm in S. eremophila), in the finer awns, the longer, long-ciliate ligules 
(to 1.5 mm, short-ciliate in S. eremophila). See S. vickeryana for a comparison with 
that species. 
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Apparently restricted to gypsaceous rises. Palatable to sheep and rabbits and 
now confined to the shelter of shrubs and other protected places. 

Stipa metatoris J. Everett & S. W.L. Jacobs, sp. nov. 

A 5. eremophila coma longiore 2.5-3.5 mm longa, pilis lemmatis longioribus 
pallidioribusque, arista plerumque breviore tenuioreque, differt. 

Holotype: New South Wales: Kyalite State Forest, 34°58’S, 148°32'E. Sandridge with Dodonaea 
and CaUitris, J. Everett 341 £ S. W.L. Jacobs, 16.10.1981 (NSW). 

Caespitose perennial to about 1 m high, with a basal tuft of leaves at least half 
the total height. Culms erect or geniculate, 1.5-2.5 mm wide near the base, terete, 
not compressible, scarcely ribbed, densely pubescent to pubescent to puberulous or 
glabrous upwards; nodes 2-3, densely pubescent, exserted, up to 50% wider than 
adjacent internodes. Leaf sheaths tight around the culms, loose with age, 4-6 mm 
wide (the uppermost inflated and up to 8 mm wide), densely pubescent to hirsute, 
or glabrous upwards; inner margin glabrous; outer margin densely ciliate with long 
hairs; cataphylls ciliate on both margins. Ligule thinly coriaceous 1.0-2.2 mm long, 
broadly acute, obtuse to truncate, but always laciniate, densely ciliate, abaxial surface 
villous; auricles densely ciliate with long, fine, straight hair tufts. Leaf blades mostly 
tightly inrolled, 2-4 mm wide, up to 40 cm long; abaxial surface scarcely ribbed, 
scaberulous and sparsely to densely pubescent, to almost glabrous; adaxial surface 
strongly ribbed, densely pubescent; margins scabrous with sturdy, minute antrorse 
hairs. Panicle spreading at maturity, 15-25 cm long, 3-6 cm wide (excluding awns), 
exserted but the base usually concealed; axis terete, pubescent to scaberulous; branches 
up to 10 cm long, terete, pubescent to scaberulous; pedicels up to 10 mm long, terete 
to flattened distally, pubescent to scaberulous. Spikelets 16-20 mm long (excluding 
awn), slightly gaping. Glumes unequal, glabrous or scaberulous on the nerves, the 
tips occasionally ciliate, firm and opaque, green or straw-coloured at the base, 
transparent at the tip, usually with a crescentic purple patch in the middle third; lower 
glume 16-20 mm long, long-acuminate, the lower 50-75% 3-nerved; upper glume 12-15 
mm long, acuminate, often broad in the middle, 5-nerved in the lower 50% the next 
20% 3-nerved. Floret turbinate to cylindrical, 7.0-8.2 mm long (including callus). 
Lemma brown at maturity, the surface smooth wifh long white to slightly fulvous 
hairs, sparse to absent just below the apex centrally; lobes 2, obtuse, 0.2-0.5 mm 
long; coma of hairs 2.5-3.5 mm long. Callus 2.0-2.8 mm long, straight, with hairs 
slightly darker than those of the lemma. Awn 0.3-0.35 mm wide near the base, 5.5-6.5 
cm long, weakly twice bent; column 20-25 mm long, 11-13 mm to the first bend, 
pubescent with hairs 0.2-0.3 mm long; bristle scaberulous or pubescent with hairs 
0.2-0.3 mm long. Palea obtuse, slightly shorter than the lemma, ciliate at the tip, 
pubescent with long hairs between the nerves, the margins glabrous. Lodicules 3, 
membranous; 2 abaxial 1.5-2.0 mm long, oblong to slightly spathulate; paleal 0.5-1.0 
mm long, acute. Anthers 1.2-4.0 mm long, penicillate. Caryopsis 3.5-4.5 mm long; 
embryo 30-40% the length; hilum 75-85% the length. 

Specimens Examined: New South Wales: South Western Plains: Kyalite State Forest, Everett 58, 
59 & Jacobs, 22.11.1980 (NSW); Kyalite State Forest, Everett 341 & Jacobs, 16.10.1981 (NSW); 3 miles 
[5 km) W. of Stoney Crossing, Henderson NSW 149126, 9.10.1947; c. 3 miles [5 km] W. of Stoney Crossing, 
Henderson 437 & 43S, 9.10.1947 (NSW); N. of Swan Hill, Henderson 440, 5.11.1947 (NSW); Cunninyeuk, 
Henderson BB, NSW 149127, 182 CC, 183 DD, 12.10.1946 (NSW); Cunninyeuk, Henderson D, NSW 
149128, 3.10.1946 (NSW). 

Named after D.W.L. Henderson, an early surveyor (Latin: metator, genitive 
metatoris) of western New South Wales, who made many valuable collections of Stipa 
specimens. 

Differs from S. eremophila in the longer coma (less than 1 mm in S. eremophila), 
in the longer and paler hairs of the lemma and in the generally shorter and finer awn 
relative to lemma size. 
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ABSTRACT 

Conover, Margaret Howard <Botany Department, University of Massachusetts, Amherst, 
MA 01003) 1983. The vegetative morphology of the reticulate-veined Liliiflorae. Telopea 2(4): 
401-412.—The Philesiaceae, Dioscoreaceae, Smilacaceae, and related families have traditionally 
been considered to be advanced within the Liliiflorae and most closely allied to the tribes 
Polygonateae and Uvularieae of the Liliaceae. Reticulate-veined leaves and climbing habit have 
been used to characterize the former families, but only a more rigorous analysis of their leaf 
morphology and growth habits will lead to an accurate appraisal of phylogenetic relationships 
within the Liliiflorae. The so-called reticulate-veined Liliiflorae are shown here to be climbing 
plants with indeterminate growth, proleptic branching, and spirally arranged, petiolate leaves 
that possess the following vascular and dermal characters: free vein endings, secondary veins 
which cross the intercostal panels, primary veins that do not always fuse apically, isodiametric 
and randomly arranged epidermal cells, slomates with fewer than 4 contact cells, and stomates 
oriented either transverse to the leaf axis or randomly. In these plants, the morphology of proximal 
portions of branches resembles the adult vegetative morphology of the parallel-veined allies in 
the Polygonateae and Uvularieae. This suggests that heterochrony may have been involved in 
the evolution of the Liliiflorae. 

INTRODUCTION 

Classically, the Smilacaceae, Philesiaceae, Dioscoreaceae, Stenomeridaceae, 
Stemonaceae, Trilliaceae and Taccaceae have been treated as advanced families of 
the Liliiflorae. Recently, however, some authors have expressed the opinion that these 
reticulate-veined taxa possess many characters that are primitive among the monocots 
(Burkill, 1960; Huber, 1969; Dahlgren and Clifford, 1981). 

Unfortunately, efforts to use vegetative morphology to resolve this and other 
taxonomic questions have been limited by the fact that monocot leaf venation is still 
relatively poorly understood. It is not clear, for instance, what individual authors 
intend in their use of the term “reticulate”. Does this refer to the occurrence of free 
vein-endings or to the random net-like arrangement of higher-order veins? Are these 
characters in any way comparable with those of reticulate-veined dicot leaves? Do 
leaves of the reticulate-veined Liliiflorae comply with Doyle’s (1973) assertion that 
the longitudinal veins of all monocot leaves 1) are differentiated into more than one 
size class, 2) converge and fuse towards the leaf apex, and 3) are interconnected by 
transverse cross-veins? Does Stebbins’ (1974) assertion that monocot leaves usually 
lack free vein-endings hold? 

This research was undertaken in an attempt to adapt existing terms and concepts 
for dicot leaf architecture (Hickey, 1973, 1979) to the description of monocot leaves, 
in order to: 

a) answer the questions posed above; 
b) produce a survey of leaf-morphological characters in the reticulate-veined 

Liliiflorae and parallel-veined allies which may have taxonomic interest; 
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Symposium: Systematics and Evolution of the Liliiflorae. 
Convenors: H. Huber and Hj. Eichler 
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c) discover any correlations between leaf architecture and other vegetative 
morphological characters, particularly those of epidermal patterns and growth 
habit; 

d) establish whether a basis exists for comparing leaf architecture in the following 
three pairs of taxa: the reticulate-veined Liliiflorae and their parallel-veined 
allies, the reticulate-veined Liliiflorae and the dicots, the parallel-veined allies 
and the more typical Liliiflorae. 

MATERIALS AND METHODS 

One hundred and forty-one leaves of 98 species and 47 genera of reticulate-veined 
Liliiflorae and parallel-veined allies were selected from herbarium specimens and 
cleared in NaOH according to the technique of Hickey (1973). They were stained 
in safranin and mounted in Permount, between glass slides, or in polyester resin, 
between sheets of acetate film. Some were infiltrated with paraffin oil and left 
unmounted. Specimens were studied directly with a dissecting microscope. Data were 
collected in accordance with the outline of leaf-architectural characters produced by 
Hickey (1973, 1979). Whole leaves were photographed on a back-lit ground glass 
screen using Panatomic X film and a green filter. Higher-order venation was 
photographed, at a magnification of 20 X, using a Wild dissecting microscope and 
Panatomic X film. Prints were made on high-contrast photographic paper. 

RESULTS 

1. Leaf Architecture 

The results from the survey of leaf architectural characters are listed in Table 1. 

Table 1. Leaf venation characters in the reticulate-veined Liliiflorae and their parallel-veined allies. The 
number of species and specimens is indicated by values in square brackets [species-specimens]. Character 
states defined as in the accompanying key. 

Liliaceae 

Convalliarieae 
Convallaria [1-2] 

(1) 

-e 

(2) 

5-7 

(3) 

a 
Reineckea [1-1] -e 3 p 
Speirantha [1-1] -e 5 P 

Liliaceae 
Polygonateae 
Clintonia [2-2] -e 5-7 a 
Disporopsis [1-1] _ 5 a 
Disporum [3-4] _ 5-7 a 
Prosartes [5-7] _ 5-7 a 
Drymophila [2-3] _ 5 a 
Maianthemum [2-2] + 5 c 
Oligobotrya [1-1] _ 7 a 
Polygonatum [4-4] _ 5-7 a 
Smilacina [1-1] _ 5-7 a 
Streptopus [2-2] - 5 a 

Liliaceae 
Uvularieae 
G/oriosa [1-1] 7 a 
Kreysigia [1-1] _ 5-7 a 
Littonia [1-1] _ 7 a 
Sandersonia [1-1] -e 5 a 
Sche/hammera [1-2] _ 5-7 a 
Tricyriis [5-5] -e 7-9 a 
Uvularia [1-2] - 5 a 

Smilacaceae 

Heterosmilax [1-1] + 5 a-c 
Smilax [12-19] + 5-7 a-c 
Ripogonum [4-7] + 5 a 

(4) (5) (6) (7) (8) (9) (10) (11) 

ap _ 6 par + par el-par 
ap - 5 par ? par el-par 
ap - 6 par + par el-par 

ap - 5 par + par el-par 
ap - 5 par + par el-par 
ap - 5-6 par + par el-par 
pr + 5-6 par + ret + + irr 

pr + 4 par + par + + iso 
ap + 6 par + par el-par 
ap + 6 par + par el-par 

pr + 5-6 par + par el-par 
pr + 5-6 par + par el-par 
ap + 6 par + par el-par 

ap - 7 par + par ? el-par 
pr + 5 par + par -f irr 
ap - 7 par + par ? el-par 
ap + 5 par + par 7 el-par 
ap - 5-6 par + par - el-par 
pr - 4-5 par - rel - irr 
ap 5 par + par - el-par 

ap + + 6 pin _ ret + + irr 
pr + + 5-6 pin - ret + + irr 
ap + 5-6 pin - ret + + irr 
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Philesiaceae 
Eustrephus [1-4] 

(1) (2) 

5-7 

(3) 

a 
Geitonoplesium [1-2] + 5 a 
Lapageria [1-3] + 5 a 
Philageria U-l] + 5 a 
Philesia [1-2] + 3 a 
Behnia [1-2] + 15 a 
Luzuriaga [4-8] - 3-7 a 
Petermannia [1-3] + 5-7 a 

Alslroemcriaceae 

Alstroemeria [1-1] + 7 a 
Bomarea [2-2] + 5-7 a 

Dioscoreaeeae 
Dioscorea \ 10-10] + 5-? a-c 
Rajania [3-4] + 5 a-c 
Tamus [1-2] + 7 c 

Stenomeridaceae 
A vetra [1-1] + 5-7 a 
Stenomeris [2-3] + 9-? c 
Trichopus [1-2] + 5 a 

Slemonaceae 
Croomia [2-4] + 7-9 a 
Stemona [5-5] + 7-9 c 
Stiehoneuron [1-2] + 7-9 a 

Trilliaccac 
Medeola [1-2] - 3-5 a 
Paris [4-4] - 3-5 a 
Scoliopus [1-1] - 7 P 
Trillium [1-2] - 3-5 a 

Taccaceac 
Tacca [3-6] + 9-? a 

TABLE 1 
Key lo characters: 

I. Petiole. + (present), - (absent), -e (absent. 

(4) (5) (6) (7) (8) (9) (10) (11) 

ap - 5-6 par + par _ el-par 
ap - 4-5 par + par - el-par 

pr + + 5 pin - ret + + irr 

pr + 5 ‘ pin - ret + + irr 
ap + 4 pin - ret + + irr 

pr + 2 pin - tra + + el-tra 
Pr - 2-4 par + par + el-par 
ap 4- + 5-6 par - ret + + irr 

ap + 5 par + par _ el-par 
ap + 5 par + par - el-par 

pr + + 5-6 pin _ ret + + irr 
pr + + 5 pin - ret + + irr 
nc + + 5 pin ret + + irr 

pr + + 6 pin _ ret + + irr 
pr + + 4 pin - tra + el-tra 
pr + 5 pin - ret + + irr 

pr + + 4 pin _ tra + + el-tra 
pr + + 2 pin - tra + + el-tra 
pr + + 4 pin - tra + el-tra 

pr + + 4 pin _ par _ el-par 

pr + + 4 pin - par + el-par 
ap + 4 par + par - el-par 
ap + + 5 pin par - el-par 

nc + + 5-7 pin - ret + + irr 

and leaf base encircling more than 180° of the stem). 

2. Number of primary veins (range observed in leaves sampled). 

3. Course of primary veins, a (acrodromous), p (parallelodromous), c (campylodromous). 

4. Position of convergence of the most exmedial lateral veins, ap (at the apex of the leaf), pr (proximal 
to the leaf apex), nc (not convergent). 

5. Acropetal weakening of primary veins.- (slight), + (pronounced), + + (very pronounced). 

6. Number of vein orders (range observed in leaves sampled). 

7. Course of secondary veins, (parallel or pinnate). 

8. Do secondary veins enter the stele? + (yes), - (no). 

9. Course of the higher vein orders: par (parallel) or tra (transverse to the leaf axis), or ret (with no 
predominant orientation). 

10. Free-vein endings. - (absent), + (rare), + + (present). 

11. Shape of areoles: irr (irregular), iso (isodiametric), el-par (elongate parallel to the leaf axis) or el-tra 
(elongate transverse to the leaf axis). 

Leaf morphology of the reticulate-veined Liliiflorae and their parallel-veined allies 
is relatively uniform and unspecialized. Typically, leaves are 40-100 mm long, 
dorsiventral, simple and ovate, with entire margins and a narrow insertion at the node. 
Leaf length and shape are relatively variable. Petioles occur in many taxa (Character 
1 of Table 1). Unlike the remainder of the Liliiflorae, these genera lack such 
predominantly monocotyledonous features as closed tubular leaf sheaths, radial 
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Vorlauferspitzen, ligules, and laminae that are unifacial, equitant, linear, plicate, or 
schizogenously divided. 

The characteristic of dicot leaf venation that underlies Hickey’s (1973, 1979) 
approach to its analysis and distinguishes it from that of fern and gymnosperm leaves, 
is the occurrence of several recognizable size classes of veins. This condition was found 
to be universal in the reticulate-veined Liliiflorae and parallel-veined allies (Character 
6), facilitating the adaptation of Hickey’s terminology and concepts for use with this 
group of monocots. 

Primary veins, i.e., those that are the strongest in the leaf and of equal strength 
at their point of origin near the leaf base, are characterized, in the reticulate-veined 
Liliiflorae and parallel-veined allies, by the following features (see Fig. la, d). 

1. There are 3 to 9 or more primary veins (Character 2), this variation often occurring 
within a single plant. 

2. All primary veins are distinguishable in cross-section of the leaf base or petiole, 
and enter the stele discretely (Fig. lc, f). 

3. The greatest diameter of primary veins is less than 1 % of the leaf width. Hence, 
they are classified as weak veins. 

4. The midvein consists of a single vascular bundle and is not comparable with the 
multistranded costa found in many other monocots (Fig. lc, f). 

5. The course of primary veins is acrodromous, campylodromous (Fig. Id), or 
parallelodromous (Fig. la; Character 3). 

6. In any cross-section, each lateral primary vein is smaller in diameter, i.e., weaker, 
than its adjacent admedial primary. 

7. Individual veins weaken acropetally (Character 5). 

8. There is a strong tendency for primary veins to anastomose apically with one 
another (Fig. la, d). 

9. This apical convergence follows a characteristic pattern: any given vein, at some 
point along the length of the leaf, curves towards and fuses only with the adjacent 
admedial vein. The adjacent exmedial vein, likewise curves and fuses, but always 
at a more proximal level. There is variation in the distance from the leaf tip at 
which this convergence occurs (Character 4). 

The primary veins divide the leaf into intercostal panels. The course of the 
strongest veins within the panel, i.e., the secondary veins, may produce one of two 
distinct patterns (Character 7). 

1) In some genera, secondary veins run parallel to the leaf axis, longitudinally 
bisecting the panel and running proximally through the leaf base into the stele 
(Character 8; Fig. la, c). Distally, these parallel secondaries fuse with adjacent 
primaries, but without affecting the basic pattern of primary vein convergence (Fig. 
la). Leaves of this type may be termed “parallel-veined”. 

2) In other genera, secondary veins arise from the admedial primary vein in a 
pinnate arrangement comparable with that observed in dicots (Character 7; Fig. Id). 
These secondaries do not enter the stele proximally as in the previous example 
(Character 8; Fig. 10- Distally, they may extend across the panel and fuse with the 
exmedial primary or they may ramify and end blindly. Leaves of this type may be 
termed “reticulate-veined”. 
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The distribution of this character, that is, of secondary vein course, or, more 
precisely, of entry of secondary veins into the stele, is found to correspond closely 
to taxonomic groupings. Parallel-veined leaves occur in 24 genera, including the entire 
Polygonateae, Convallarieae, Alstroemeriaceae, 3 genera of the Philesiaceae, 6 of 
the 7 genera of the Uvularieae, and the genus Scoliopus of the Trilliaceae. Reticulate- 
veined leaves occur in 22 of the genera surveyed, characterizing the families 
Smilacaceae, Dioscoreaceae, Stenomeridaceae, Stemonaceae, Trilliaceae, Taccaceae, 
5 genera of the Philesiaceae, and the genus Tricyrtis of the Uvularieae. 

The course of tertiary and higher-order veins is largely correlated with that of 
secondary veins (Character 9). 

1) In those genera with parallel secondaries, higher-order vein course is also 
parallel (Fig. lb). Each tertiary vein longitudinally bisects the panel between 
secondaries, each quaternary vein longitudinally bisects the panel between tertiaries, 
and so forth. Some or all of the vein orders may enter the stele proximally. Distally 
they fuse with adjacent veins of lower order (Fig. la). 

2) In those genera with pinnate secondary veins, tertiary and higher-order veins 
are truly reticulate (Fig. le), arising, usually at right angles, from a vein of lower 
order and either fusing with another vein distally or ramifying. The course of these 
veins may be random, or with a predominant orientation at a given angle to the leaf 
axis. Like the secondaries, they do not enter the stele. 

The course of the finest veins of the leaf, here termed “ultimate veinlets’’, also 
correlates with the course of secondary veins. 

1) Ultimate venation of parallel-veined leaves is in the form of unbranched, 
transverse commissural veinlets (Fig. lb). Free vein endings are usually absent 
(Character 10). The areoles are rectangular in shape, oriented parallel to the leaf axis 
(Character 11). 

2) Those genera with pinnate secondary veins exhibit ramifying veinlets with 
free vein endings (Fig. le). The areoles are usually isodiametric or of incompletely 
closed meshes with no predominant orientation (Character 11). 

The correlation of secondary vein course with other leaf-architectural characters 
is illustrated in Table 2 (Characters 1-7), where the frequency of several character 
states is recorded for groups established on the basis of the entry of secondary veins 
into the stele. Leaves with pinnate secondaries usually possess petioles, and a stronger 
acropetal weakening and more gradual apical convergence of primary veins than seen 
in parallel-veined leaves. 

2. Epidermal Morphology 

In order to document variation in epidermal patterns, several characters, both 
developmental and mature, were recorded for 39 genera. The extent of correlation 
between dermal and vascular patterns is illustrated in Table 2 (Characters 8-13), and 
its taxonomic significance summarized below. 

The parallel-veined genera have elongate epidermal cells arranged in distinct files 
(Fig. 2a), while the reticulate-veined Liliiflorae have predominantly isodiametric, 
randomly arranged epidermal cells (Fig. 2c). 

Stomates of the reticulate-veined Liliiflorae and parallel-veined allies, unlike those 
of many monocot leaves, are usually restricted to one, usually the abaxial, surface 
of the lamina (Fig. 2b, d). Subsidiary cells are entirely absent here and, with the 
exception of the genus Ripogonum, development of the stomatal complex is 
perigenous. The number of contact cells which each stomate has at maturity appears 
to be taxonomically significant. It is developmentally determined by the initial number 
of sides of the meristemoid (3 or 4), and by further divisions of neighbour cells. 
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Table 2 Correlation between characters of leaf architecture, leaf epidermal patterns, and growth habit, 
with the course of secondary veins in 46 genera of the reticulate-veined Lilnflorae and parallel-veined allies. 
Values represent the number of genera with each combination of characters. Chi square and p were calculated 
from a 2 x 2 contingency test. 

Course of secondary veins 

Characters 

1) Petiole: 
present 
absent 

not entering entering the total number \2 
the stele stele (parallel of genera 

(reticulated-veined) -veined) 
(Number of genera) 

18 4 
4 20 46 16.19 

2) Acropetal and lateral 
weakening of primary veins: 

pronounced 21 
not pronounced 1 

primary veins: 
below leaf apex (gradual) 17 
near leaf apex (abrupt) 5 

4) Course of secondary veins: 
pinnate 20 
parallel 2 

5) Course of higher vein orders: 
reticulate 19 
parallel 3 

6) Areole shape: 
isodiametric or irregular 19 
elongate parallel to axis 3 

7) Free vein endings: 
present 19 
absent 3 

12 
12 

6 
18 

0 
24 

1 
23 

3 
21 

4 
17 

46 10.21 

46 9.83 

46 34.04 

46 24.44 

46 21.34 

43 16.04 

8) Adaxial epidermal cell shape: 
isodiametric 19 1 
elongate 2 17 

9) Adaxial cell files: 
absent 20 4 
present 1 14 

10) Adaxial anticlinal cell walls: 
sinuous 9 5 
straight or curved 12 13 

11) Stomatal orientation: 
random 13 0 
regular 8 18 

12) Stomatal orientation: 
not parallel to leaf axis 15 0 
parallel to leaf axis 6 18 

13) Number of contact cells: 
fewer than 4 14 0 
4 or more 7 18 

39 24.68 

39 18.85 

39 .41 

39 14.04 

39 17.98 

39 15.93 

14) Aerial axes: 
climbing 11 5 
not climbing 9 19 44 

P 

<.001 

<.01 

<.01 

<.001 

<.001 

<.001 

<.001 

<.001 

<.001 

.520 

<.01 

<.001 

<.001 

4.12 <.05 
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15) Aerial axes: 
indeterminate 9 
determinate 10 

16) Branching: 
proleptic 9 
absent or sylleptic 7 

17) Phyllotaxy: 
not distichous 8 
always distichous 3 

4 
20 43 4.71 <.05 

4 
19 39 7.82 <.05 

2 
15 28 7.17 <.01 

18) Aerial shoots: 
evergreen 
herbaceous 

5 6 
8 16 35 0.10 .755 

Stomates of the parallel-veined genera studied here, like most other monocots, have 
four or more contact cells (Fig. 2b), while those of the reticulate-veined Liliiflorae 
often have fewer (Fig. 2d). The second stomatal character of taxonomic significance 
is that of orientation. Stomates of the parallel-veined allies are oriented strictly parallel 
to the leaf axis (Fig. 2b), while those of the reticulate-veined Liliiflorae are generally 
randomly oriented with a tendency to be perpendicular to the leaf axis (Fig. 2d). 
Epidermal characters found to be unrelated to leaf venation include sinuosity of 
anticlinal walls, stomatal density, stomatal index, epidermal cell size, guard cell length, 
and ratio of epidermal and guard cell lengths. 

3. Growth habit 

Whole living plants of 43 genera and 52 species of the reticulate-veined Liliiflorae 
and their allies were observed in their native habitats or in cultivation. This analysis 
established the existence of correlations between several features of growth habit and 
leaf architecture (See Table 2, Characters 14-18). Parallel-veined genera are usually 
rosette plants or caulescent non-climbers. The rosette habit is distinguished by leaves 
borne at ground level, on a short shoot at the apex of a rhizome, as in most monocot 
herbs. No aerial leaf-bearing axis is apparent in the vegetative condition. Growth 
is determinate. The caulescent non-climbers, in contrast, bear leaves on aerial but 
determinate long shoots. Branching, which seldom occurs, is usually sylleptic, and 
phyllotaxy is distichous. These plants are largely herbaceous perennials, the 
overwintering parts consisting of a rhizome with large subterranean buds bearing 
relatively well-developed leaves packed tightly together. In spring, internodes of the 
caulescent form expand rapidly into a long shoot, while those of the rosette plants 
fail to elongate. 

The reticulate-veined Liliiflorae are largely climbers with indeterminate, 
proleptically branched long shoots. Although the foliage leaves of these genera are 
spirally arranged or opposite, the lower, or juvenile nodes bear, in distichous 
phyllotaxy, small cataphylls with stem-encircling leaf bases, parallel veins and parallel 
stomates. Many of these plants are evergreen climbers with small dormant axillary 
buds containing relatively unexpanded young leaves. Growth of these leaves does 
not occur until elongation of internodes is nearly complete. 

DISCUSSION 

One of the aims of this research has been to seek comparisons between leaves 
of the reticulate-veined Liliiflorae and parallel-veined allies and of both monocots 
and dicots. The most obvious point of comparison is between the parallel-veined allies 
and the more typical monocots. In venation and morphology, leaves of the 24 parallel- 
veined genera investigated here resemble bifacial, linear leaves of the remainder of 
the Liliiflorae and other monocots, differing primarily in shape and in the absence 
of an encircling leaf base. 
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The homology between leaves of the reticulate-veined Liliiflorae and their parallel- 
veined allies is also supported by the similarity in their morphology, including courses 
of the primary veins. The major difference between the two groups is the difference 
in courses of the secondary veins. The distinction between the two forms is not 
absolute, and intermediate conditions exist in Tricyrtis and Petermannia. 

The validity of homologizing secondary veins of parallel-veined monocot leaves 
with those of reticulate-veined leaves has been questioned by Hickey and Peterson 
(1978). Their argument against designating vein order has been based upon the 
observation that parallel veins vary in strength until they overlap those of another 
thickness, thus making unambiguous identification of vein order impossible. However, 
since in the parallel-veined leaves studied here, each successive vein order is closed 
distally by fusion with veins of lower order and since each vein longitudinally bisects 
each panel, it is possible to read the venation of the leaf tip basipetally, as a 
dendrogram, with successive vein orders appearing at each level of anastomosis (Fig. 
la). Similarly, at the base of the leaf, higher-order veins anastomose at a point above 
that of the lower-order veins. Thus, it is possible to use patterns of apical and basal 
fusion to identify vein orders unambiguously in all the parallel-veined genera studied 
here. The numbered vein orders thus arrived at correspond closely to the lettered 
subsets used by Hickey and Peterson (1978) to designate veins of different strength 
in parallel-veined monocot leaves (primary veins are equivalent to the A series, 
secondaries to the B series, and so forth), although discrepancies may arise where 
veins are not distinguishable on size alone. Hickey and Peterson’s terminology is 
especially appropriate for the description of fossil leaf fragments and, until the degree 
of universality of these patterns of apical and basal fusion is known, it remains more 
generally applicable than the concepts proposed here. 

The grounds for comparing leaves of the reticulate-veined Liliiflorae with other 
reticulate-veined leaves, i.e. those of dicots, are not so easily shown. Past attempts 
to compare monocot and dicot leaf blades have been based on studies of monocot 
leaves that were morphologically very distinct from those of dicots in being strongly 
linear or unifacial, or in having a distinct leaf sheath, ligule or radial tip. None of 
these features is present in the reticulate-veined Liliiflorae, and leaf morphology 
otherwise resembles that of dicotyledons. Higher vein orders are fundamentally 
identical in both groups (Pray, 1963) and secondary veins run similar courses. 
Although the primary veins of most reticulate-veined Liliiflorae exhibit the apical 
convergence which is suggested by Doyle (1973) to be characteristic of monocots, 
this does not occur in Tamus and is poorly expressed in some others. In addition, 
there are, among primitive dicots (including Amborellaceae, Hernandiaceae, 
Lauraceae, Piperales, Aristolochiales and Coriariaceae), many taxa with primary 
venation similar to that of Tamus and other reticulate-veined Liliiflorae (see Hickey 
and Wolfe, 1975). Since this research has produced no argument against comparing 
leaf architecture of the reticulate-veined Liliiflorae with that of dicots, it is possible 
that the continuum of leaf architectural characters observed here reflects a phylogenetic 
character series linking typical monocot leaves to those of dicots. 

The importance of this series of leaf-architectural characters is confirmed by 
the observed correlations with epidermal patterns and growth habit. The parallel- 
veined genera studied here share with the more typical Liliiflorae not only features 
of leaf architecture, but other vegetative characters such as parallel stomates, elongate 
epidermal cells, and a non-climbing habit. The reticulate-veined Liliiflorae, on the 
other hand, share the following with dicots: randomly oriented stomates, isodiametric 
epidermal cells, a form of growth habit found in many Magnoliidae, and proleptic 
branching, the latter an especially rare character among monocots. 

The suggestion that the monocot leaf blade is homologous to that of dicots is 
made in the face of numerous arguments, both historical and modern, that the 
monocot lamina represents some other part of the leaf, e.g., the petiole or the leaf 
base, which has expanded secondarily (Arber 1925; Kaplan 1970, 1973, 1975). It should 
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be remembered, however, that most of these theories were motivated by the need 
to interpret unifacial monocot leaves and that the plants investigated, e.g. Sagittaria, 
Acorus, and Acacia, can by no means be considered as primitive. 

Although it is certainly possible that the reticulate-veined leaf blades described 
here represent organs derived from such unifacial leaves, the lack of direct evidence 
for convergent evolution makes the more parsimonious hypothesis preferable. 

This character series, furthermore, suggests a mechanism for the evolution of 
vegetative morphology of the typical Liliiflorae. Doyle and Hickey (1974) have 
proposed that the dicot lamina arose from a reduced leaf through the activity of a 
newly evolved plate meristem. They also present, as the earliest monocot leaf, the 
fossil, Acaciaeaphyllum, which in habit and leaf venation resembles Luzuriaga more 
than it does any other extant monocot. It is suggested here that, like Luzuriaga and 
Philesia, the original monocots, were proleptically branched, shrubby plants lacking 
true rhizomes. Their small leaves could have expanded through newly evolved plate 
meristem activity to produce the broad laminae of the reticulate-veined Liliiflorae. 
This origin of the monocotyledonous growth habit from that of plants like Philesia 
was first proposed by Hallier (1912). 

It was noted above that the reticulate-veined Liliiflorae often exhibit a 
heteroblastic leaf-series with juvenile leaves taking the form of small, distichous, 
parallel-veined, ensheathing scale leaves with parallel stomates. If the growth of such 
plants were to become determinate at a point just above the juvenile leaves, a 
neotenous plant with vegetative morphology resembling that of the caulescent non¬ 
climbers would result. Tomlinson’s (1966) suggestion that neoteny is responsible for 
distichous shoots in the Commelinaceae is an argument analogous to the one proposed 
here. 

The rosette habit could have evolved from that of the caulescent non-climbers 
through further neoteny; internode elongation being delayed relative to leaf expansion 
and eventually ceasing to occur. Thus, the vegetative morphology of the reticulate- 
veined Liliiflorae and parallel-veined allies could represent the condition of those 
ancestral monocots which evolved directly into the rhizomatous rosette plants so 
common among the Liliiflorae and which Stebbins (1974) considers to be primitive 
in the monocots. 
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Figure 1. Models of leaf venation patterns in the reticulate-veined Liliiflorae and parallel-veined allies. 
M, L,, Lj, etc., represent the midvein and adjacent lateral primary veins. Secondary and tertiary veins 
are indicated by “2°” and “3°”. 

a. Parallel-veined leaf, with 5 primary veins fusing near the leaf tip, x 1. Secondary veins longitudinally 
bisect the intercostal panels and fuse with primary veins near the tip, but without disrupting the fundamental 
pattern of primary vein convergence. Proximally, they enter the stele. Tertiary veins bisect the panels between 
secondary veins. The point at which they fuse apically is proximal to that for secondary veins, b. Higher- 
order venation of parallel-veined leaf, x 5. Tertiary and quaternary veins also run parallel and bisect 
intercostal panels between lower-order veins. Ultimate veinlets are transverse and unbranched. Free vein 
endings are absent and areoles are elongate parallel to the leaf axis. c. Cross section through the petiole 
of parallel-veined leaf, x 25. Both primary and secondary veins are present and appear to enter the stele, 
d. Reticulate-veined leaf, with 7 primary veins showing pronounced acropctal and lateral weakening, x 
1. Secondary veins are pinnate. Tertiary veins are reticulate, e. Higher-order venation of reticulate-veined 
leaf, x 5. Tertiary and quaternary veins are reticulate. Ultimate veinlets are randomly oriented and branched. 
Free vein endings are present and areoles are irregular in shape and size. f. Cross-section through the 
petiole of reticulate-veined leaf, x 25; only primary veins enter the stele. 
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Figure 2. Epidermal features of the reticulate-veined Liliiflorae and parallel-veined allies. (Apex of leaf 
towards the left of the page.) a. Adaxial epidermis of parallel-veined leaf. b. Abaxial epidermis of parallel- 
veined leaf. c. Adaxial epidermis of reticulate-veined leaf. d. Abaxial epidermis of reticulate-veined leaf. 
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ABSTRACT 

Dressier, R.L. (Smithsonian Tropical Research Institute, Apart ado 2072, Balboa, Rep. of 
Panama) 1983. Classification of the Orchidaceae and their probable origin. Telopea 2(4): 
413-424—Though we need much more data, especially on primitive orchids, increased knowledge 
is leading to a more natural classification. The Apostasioideae and Cypripedioideae, with 2 or 
3 fertile anthers, are each amply distinct. The monandrous orchids with erect anther and soft 
pollen form 2 distinct groups: the Orchidoideae have the anther generally surpassing the rostellum, 
lack subsidiary cells, and most groups have root-stem tuberoids; while the Spiranthoideae have 
the rostellum subequal to the anther, often have mesoperigenous subsidiary cells, and lack root- 
stem tuberoids. The Epidendroideae are the major phyletic group, about 80% of the family. 
They often have perigenous subsidiary cells, and members with soft pollen generally have the 
anther bending downward during development. The vandoid tribes do not show such clear 
ontogenetic bending, but current research on seed structure suggests that the vandoid level of 
evolution has arisen independently 3 or 4 times from different epidendroid groups, with much 
parallelism. Of special interest is the presence of fleshy fruits and hard seed coats in 3 subfamilies. 
It is suggested that the ancestral Liliiflorae were shrubs or vines with broad, possibly net-veined 
leaves, with berries and an abscission layer between ovary and perianth. The Asparagaceae and 
Philesiaceae are suggested as possible living relatives. The following names are published on 
p.422: tribe Tropidieae (Pfitzer) Dressier, stat. nov.; Stereosandrinae Dressier, subtrib. nov.; 
subtribe Wullschlacgcliinac (Dressier) Dressier, stat. nov. 

The Orchidaceae seem to be the largest family of flowering plants, and they 
include quite remarkable diversity in both vegetative and floral features. In spite of 
their intrinsic interest, the orchids have been rather neglected by botanists. The few 
taxonomists who have specialized in orchids have been too swamped by species and 
genera to give much thought to the overall classification of the family, and other 
aspects of orchid botany are still quite poorly known. Lacking an adequate 
classification of the genera into tribes and subfamilies, many intriguing patterns of 
evolution have been overlooked or obscured. In most cases, the traditional system 
of Schlechter (1926), for example, named evolutionary levels, rather than phyletic 
groups (see fig. 1). As must often happen, the straight, uniaxial phyletic tree evolves 
into a much-branched shrub, as better data become available and our understanding 
grows. 

I presented a short paper on this subject at the Second International Congress 
on Systematic and Evolutionary Biology, in Vancouver, in 1980. At that same meeting, 
Dr Wilhelm Barthlott said ‘Bob, you should come to Heidelberg again. We have much 
more data on seed structure now’. Some of these new data call for revision of my 
ideas on orchid classification (then in press). While further new data will undoubtedly 
appear, the overall scheme of orchid classification seems to be taking shape. We will 
here review this classification, and see if it gives us any hints as to the origin of the 
orchids. The system used here is that given in my recent book (1981), with a couple 
of important changes and several minor ones (Appendices I-III). 

Paper presented at XIII International Botanical Congress, Sydney, 1981. 
Symposium: Systematics and Evolution of the Liliiflorae 
Convenors: H. Huber and Hj. Eichler 
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1. Subfamily Apostasioideae—Neuwiedia and Apostasia form a distinctive and 
primitive subfamily. Some authors would remove this group from the Orchidaceae, 
but I do not find the evidence for such removal very convincing. Apostasia, with 
fertile lateral anthers closely clasping the style, and the median anther sterile or lacking, 
is quite unlike other orchids, but Neuwiedia provides a fair approximation of an 
ancestral orchid. All three anthers are fertile, and the perianth is distinctly 
zygomorphic. It is not clear whether or not the pollen of the apostasioids is sticky, 
like that of other primitive orchids. The seed of Apostasia has a hard, crustose seed 
coat, though the fruits are not fleshy. The fruit of Neuwiedia may be either a fleshy 
berry or a capsule, and the seed has a hard, crustose seed coat in some species. 

2. Subfamily Cypripedioideae—The four lady-slipper genera show relatively 
uniform floral features, with fertile lateral anthers, a median staminode, and a saccate 
lip with a median entrance and two lateral exits which lead under the stigma and 
then the anthers. Selenipedium is a tall plant (1.5 to 5 m) with relatively small flowers. 
The aromatic fruits and crustose seed coats are surprisingly like those of Vanilla. 

3. Subfamily Spiranthoideae—With this subfamily, we encounter a much larger 
group with about seventy genera and hundreds of species. In this and the following 
subfamilies, only the median anther is fertile, with the lateral anthers normally either 
absent or represented by wing-like staminodes. In the Spiranthoideae the anther is 
erect and subequal to the rostellum, so that the pollinia are attached to a terminal 
viscidium. The stomata often have mesoperigenous subsidiary cells (except 
Tropidieae?), an unusual feature in the Monocotyledonae. This subfamily does not 
show clear close relationships to any other. 

3a. Tribe Tropidieae—Though treated as a subtribe of the Erythrodeae in my 
earlier treatment, these two tribes are quite distinctive in several features. Preliminary 
observations indicate that the subsidiary cells of Corymborkis are not mesoperigenous, 
casting doubt on the close alliance of this group with the Erythrodeae. Both genera 
have elongate, rather woody stems and clearly plicate leaves. The pollinia of 
Corymborkis are sectile, but those of Tropidia apparently are not. 

3b. Tribe Erythrodeae—This group of herbs is distinguished by sectile pollinia; 
in most genera the base of the stem is horizontal, but otherwise not sharply 
differentiated as a rhizome, and the leaves are scattered on the erect portion of the 
stem. 

3c. Tribe Cranichideae—This group has soft or rather hard, but never sectile, 
pollinia, and the fleshy roots are clustered on a short rhizome. The leaves, too, are 
closely clustered, forming a rosette. 

4. Subfamily Orchidoideae—The Ophrydeae of the traditional classifications, 
unlike most other groups, was based on a number of correlated features, and was 
thus clearly more natural than the Polychondreae or the Diandreae, for example. 
I now treat this complex as the most specialized tribes of a subfamily that also includes 
the Neottieae and the Diurideae, though this classification will undoubtedly meet a 
good deal of resistance. Whatever the taxonomic disposition, it seems clear that the 
Orchideae and Diseae are closely allied to the Diurideae. The Orchidoideae are 
characterized by the lack of subsidiary cells, by usually having the anther project 
beyond the rostellum, and in most groups, by the peculiar “root-stem tuberoid”. 

4a. Tribe Neottieae. This tribe is a relatively small group, rather primitive and 
best represented in the northern hemisphere. Root-stem tuberoids do not occur in 
this tribe, and it is not as conclusively tied in to this subfamily as are the Diurideae. 
Indeed, the closest relationship of the Neottieae might be with the Cypripedioideae, 
a group with which they agree in habit, large chromosomes and seed structure. 

4b. Tribe Diurideae—This remarkable group of terrestrials is primarily 
Australian, with outliers in Asia and South America. Most members of this tribe 
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have root-stem tuberoids. Floral features are quite varied, and most of the features 
which have been taken as diagnostic of the Orchideae are to be found in different 
members of this tribe. There are two main complexes, and one might even separate 
the Diurideae in the strict sense (Diuridinae and Prasophyllinae) from the remainder, 
for which the name Geoblasteae Barb. Rodr. is available. 

4c. Tribe Orchideae—This tribe is well represented in Europe and relatively well 
studied. The members are characterized by root-stem tuberoids, by having the base 
of the anther firmly united with the column, by a double viscidium, by sectile pollinia 
and by having the anther more or less erect (parallel with the axis of the column). 

4d. Tribe Diseae—This primarily African group is closely allied to the Orchideae 
and often included in that tribe. The Diseae differ primarily in having the anther 
bent back from the axis of the column, in some cases being quite “upside down” 
as compared to the Orchideae. The nectaries of the Diseae are diverse, but never a 
single spur at the base of the lip, as is the rule in the Orchideae. The floral structure 
of some Diseae is remarkably complicated. 

5. Subfamily Epidendroideae—With this group, we come to the major orchid 
group, with by far the greatest taxonomic and morphological diversity. Most 
Epidendroideae have hard, rather waxy or bony pollinia, but this feature is not 
diagnostic for the subfamily, as we find every intermediate step between soft, mealy 
pollinia and hard, bony ones. Many Epidendroideae have perigenous subsidiary cells. 
Many epidendroid orchids show clear ontogenetic bending of the stamen, so that the 
anther is erect in early stages and then becomes incumbent, or bent downward at 
the column apex. I attempted to use this feature to distinguish the epidendroid orchids 
from the more advanced vandoid orchids, in which such bending is not evident. 
Unpublished data from Barthlott and Ziegler strongly indicate, however, that the 
vandoid group is polyphyletic, as we will discuss in more detail below. We may, for 
convenience, divide the Epidendroideae into evolutionary levels, which, though 
somewhat arbitrary, still aid in discussion of the group. The Vanilleae and Gastrodieae 
both have soft, undivided pollinia, and we may characterize them as vanilloid. The 
Arethuseae, Malaxideae, Dendrobieae and Epidendreae usually have hard pollinia, 
but lack, for the most part, stipes and these may be referred to as the epidendroid 
tribes. The remaining tribes (except Cryptarrheneae) are all vandoid, that is, they 
show both viscidium and stipe associated with the pollinia. 

5a. Tribe Triphoreae—A small American group with three genera, this tribe 
agrees with the Epidendroideae in having perigenous subsidiary cells, but is atypical 
in having the anther erect or nearly so. In general floral features these genera are 
comparable with the Neottieae, but do not seem at all closely allied to that tribe. 
Triphora, with a marked tendency to saprophytism, has what appear to be tuberoid 
roots. Both Triphora and Psilochilus have conduplicate leaves, while the single, large 
leaf of Monophyllorchis is distinctly plicate. I do not attempt to put this tribe in my 
phyletic diagrams, as I am not sure just where it should be placed in relation to the 
vanilloid tribes. 

5b. Tribe Vanilleae—This tribe is characterized by having four relatively soft 
pollinia. The pollen grains are rather smooth and generally quite thin-walled, thus 
very reminiscent of the Cypripedioideae. The Vanillinae and Palmorchidinae include 
very primitive genera, and we will look at them in greater detail when we try to 
extrapolate to the ancestral orchids. 

5c. Tribe Gastrodieae—These are all saprophytes, except for Nervilia, and are 
characterized by sectile pollinia. I had treated Wullschlaegelieae and Epipogieae as 
separate tribes, but they fit fairly well here, and their inclusion here may give somewhat 
better perspective. In this tribe we first encounter thickened corms. Corms and 
pseudobulbs are frequent features of the more advanced Epidendroideae. 

5d. Tribe Arethuseae—This tribe is characterized by moderately soft to 
moderately hard pollinia and plicate leaves. Each anther locule is divided, so that 
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eight pollinia are formed in nearly all genera. Arethusa has somewhat sectile pollinia, 
suggesting a relationship to the Gastrodieae. 

5e. Tribe Epidendreae—This tribe includes three Old World subtribes and three 
New World subtribes with (almost always) conduplicate leaves. The Old World genera 
usually have eight pollinia, while the New World genera show a reduction series from 
eight to two. 

5f. Tribe Malaxideae—This tribe is characterized by four or two naked pollinia. 
The leaves may be either plicate or conduplicate, and the flowers have little or no 
column foot. 

5g. Tribe Dendrobieae—The relationship (or lack of same) between Dendrobium 
and Eria is a problem with which 1 have struggled repeatedly. In the structure of 
the pollinia, they are very different, yet habit, chromosome number and general flower 
form are much the same, and many authors have considered them to be very closely 
allied. In my recent book, I placed both subtribes, and many others, in the 
Epidendreae, but without feeling very happy about the arrangement. Now, Barthlott 
and Ziegler assure me that the Thuniinae, Coclogyninae, Glomerinae, Dendrobiinae 
and Bulbophyllinae all share very similar seed structure that is quite unlike that of 
Eria (which remains in the Epidendreae). Placing them together as the tribe 
Dendrobieae seems to form a very natural tribe. Published descriptions of Thurxia 
do not agree on whether there are eight or four pollinia. Otherwise, the whole tribe 
may be characterized by either four or two pollinia, and, when four, they are laterally 
flattened, rather than clavate. 

5h. Tribe Cryptarrheneae—The relationships of this tiny tribe are not at all clear. 
Though superficially vandoid, the pollinia are actually attached to the viscidium by 
large caudicles, rather than a stipe. For now, the borderline between the epidendroid 
and vandoid complexes seems appropriate for the Cryptarrheneae. 

5i. Tribe Calypsoeae—I had thought Calypso not to be truly vandoid, because 
of its clearly incumbent anther. With the new evidence that the shift from epidendroid 
to vandoid has occurred several times, this seems less important. Seed structure shows 
that the Corallorhizinae were misplaced in the Maxillarieae, and their seed structure 
seems compatible with that of the Calypsoinae, so that I have placed them together 
for now. All have four pollinia and plicate leaves. 

5j. Tribe Cymbidieae—Seed structure indicates that this is a natural and 
distinctive group, characterized by plicate leaves, pseudobulbs or corms of several 
internodes, and two, notched pollinia. Seed structure also supports the separation 
of the Eulophia complex and Dipodium from the Cyrtopodiinae (As the Eulophiinae). 

5k. Tribe Polystachyeae—A largely Old World group with conduplicate leaves, 
terminal inflorescence and four pollinia; seed structure supports a close relationship 
to the following tribe. 

51. Tribe Vandeae—This is the major Old World group of vandoid orchids, with 
uniformly monopodial growth habit and four or two pollinia. 

5m. Tribe Maxillarieae—A New World group with four pollinia. 

5n. Tribe Gongoreae—A New World group characterized by plicate leaves and 
two pollinia, some genera have very complex flower structure; all are pollinated by 
perfume-gathering male euglossine bees. 

5o. Tribe Oncidieae—A major New World group characterized by conduplicate 
leaves and two pollinia. 
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The polyphyletic origin of the vandoid orchids 

The vandoid orchids have been variously characterized as a taxonomic group 
(Bentham, 1881; Brieger, 1970-1976) or as an evolutionary level (Dressier, 1974). While 
I advocated subfamily status in my recent book (1981), I had second thoughts before 
the book was in print. Many features have been taken to characterize the vandoid 
orchids: lateral inflorescence, a lack of obvious bending in anther development, 
reduced anther partitions, superposed pollinia, viscidia, stipe, etc., but no two of 
these features are perfectly correlated. This, in itself, of course, does not prove that 
the group is unnatural, but it does impose problems in the definition and 
circumscription of the group. The most commonly accepted criterion for the vandoid 
group is the presence of a stipe, or strap of tissue, attaching the pollinia to the 
viscidium, but such a structure is quite clearly polyphyletic. The data on seed structure, 
from Barthlott and Ziegler, show rather clearly that the vandoid orchids are 
polyphyletic by any definition. With reference to seed structure, they find three main 
groups of vandoid orchids. 

1. The Vandeae and Polystachyeae. 1 had suggested a close relationship between 
these two tribes, but quite without any supporting evidence. Barthlott and Ziegler 
report that their seed structure is similar and indicates their derivation from the 
Dendrobieae. 

2. Maxillarieae, Gongoreae and Oncidieae. These exclusively American tribes are 
each distinctive, but Barthlott and Ziegler indicate that they share a close common 
ancestry with the Epidendreae. 

3. The Cymbidieae. This is a distinctive group not closely related to either of 
the above groups. They are moderately well represented in both hemispheres. I have 
tentatively placed the Calypsoeae near the Cymbidieae in my phyletic diagrams, but 
this may require revision when the seed structure is more fully reported. 

In addition to these three (or possibly four) major vandoid groups, we find well 
developed stipes in Sunipia and some species of Bulbophyllinae and in Appendicula. 
1 had dismissed reports of stipes in the Podochilinae as referring to modified pollinia, 
but I quite overlooked Seidenfaden’s excellent drawing of Appendicula Jloribunda 
(Seidenfaden, 1975). While the presence of six clavate pollinia would be very 
anomalous in the strictly vandoid tribes, there is little doubt that A. floribunda (like 
its close allies) has definite stipes. 

I conclude, then, that stipes have evolved at least five times within the 
Epidendroideae, and possibly more often. A corollary of this is that the developmental 
differences I had thought important in distinguishing the epidendroid and vandoid 
groups have also evolved in a parallel fashion, and the majority of the vandoid orchids 
presumably do have the anther incumbent at a very early stage, as originally suggested 
by Hirmer (1920). 

It is a source of minor embarrassment to me that every time 1 review orchid 
classification, the epidendroid and vanilloid tribes seem to shrink in number, while 
the vandoid tribes multiply. Yet, under the present classification the tribes seem to 
be both natural and definable on all levels. I cannot see any change that would 
maintain the present degree of definability. This relationship is paralleled to some 
degree by the generic diversity of the two levels. There are more than twice as many 
species in the epidendroid tribes than in the vandoid tribes, yet the vandoid genera 
outnumber the epidendroid genera by about eighty per cent. 

Orchids with naked pollinia 

In strong contrast to the structural complexity of the vandoid orchids, we find 
hard and quite naked, or unadorned, pollinia in the Dendrobiinae, and most 
Bulbophyllinae and Malaxideae. In the Dendrobiinae and Bulbophyllinae, successful 
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pollination depends on a very exact mechanism that deposits the pollinia on the surface 
of any object that brushes the rostellum and the anther in just the right way. If the 
anther be lifted up by a pin, the pollinia fall out and are lost. As far as I know, the 
pollinia of the Dendrobiinae are always quite naked, and no viscidium is ever present. 
In some Bulbophyllinae, even though caudicles are quite lacking, there are definite 
viscidia that are attached to the pollinia during ontogeny. Thus, if a pollinator touches 
the viscidium, the attached pollinia are removed with it. In some Bulbophyllum species, 
and in Monomeria and Sunipia, the next evolutionary step has occurred, and there 
is a definite stipe between the viscidium and the pollinia. This stipe is usually rather 
thick, but seems quite homologous with the stipes of other groups. In the Malaxideae 
the pollinia are usually quite narrow at the rostellar end, and there frequently seem 
to be microscopic viscidia (usually two), but I know of no stipes in the Malaxideae. 

Naked pollinia seem to impose definite functional limitations on the structure 
of the flower and especially of the column. Thus, these groups with naked pollinia 
are each relatively uniform in flower structure, except where the evolution of viscidium 
or stipe has released the group from such limitations. At the same time, orchid 
classification is traditionally based on the pollinia and associated structures. When 
there are no associated structures, there are very few traditional taxonomic features 
on which to recognize genera. Thus, Bulbophyllum (approx. 1000 species). 
Dendrobium (1400), Liparis (250), Malaxis (300) and Oberonia (330) are all rather 
large genera. In biosystematic terms, I am sure that some of the sections of 
Dendrobium are better “genera”, than many of the traditional genera of the Vandcae 
or the Maxillarieae. At the same time, one must admit that these groups with naked 
pollinia have been remarkably prolific in the evolution of species. Why this should 
be, I do not know. 

Basic trends in orchid phylogeny 

Rolfe (1909-1912) long ago discussed the evolution of the orchids and gave us 
a fairly clear idea of some primitive features within the family. We would expect 
the early orchids to be sympodial plants with fleshy roots, elongate stems, spiral, 
plicate leaves and a terminal inflorescence. The primitive orchid flower would have 
erect anther or anthers and soft, sticky pollen. We may suggest that the initial selection 
for bilateral symmetry involved pollination by Hymenoptera (whether wasps or bees) 
and that the three ventral (adaxial) anthers were lost very early in orchid evolution. 
For the Cypripedioideae we may suggest an ancestral stage in which the lip was deeply 
concave and all three fertile anthers were placed near the edge of the saccate lip (fig. 
3). In this group, then, selection favoured keeping both lateral anthers, and the median 
anther became a sterile shield. In the ancestral Spiranthoideae, the anther and the 
stigma must have been subequal in length, so that a terminal rostellum and viscidium 
evolved. In the Orchidoideae, on the other hand, the anther projected beyond the 
stigma, and the rostellum evolved in relationship to be basal part of the anther. In 
the ancestral Epidendroideae the anther and stigma bent downward toward the lip, 
thus increasing the probability that a retreating pollinator would touch the stigma 
first and then tip back the anther and touch the pollen mass. These, 1 suggest, were 
the initial steps which led to the subfamilies as we now know them. Given the features 
of the primitive orchids, in which the anther was borne above the stigma and the 
pollen mass was somewhat sticky, the function of stigmatic fluid to stick the pollen 
mass to the pollinator, the evolution of rostellum, viscidium and finally the stipe were 
logical developments from this basic flower structure. Viewed in this light, the 
parallelism that is so prevalent in orchid evolution becomes a bit less mysterious. 

Features associated with primitive orchids 

We have already outlined the general features of primitive orchids. Now, let us 
consider other details which we find associated with one or more groups of primitive 
orchids. 
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1. Net-veined leaves. Among the primitive orchid groups, we find net-veined 
leaves only in Epistephium and Clematepistephium, of the Vanilleae. These two 
genera, then, are reminiscent of Smilax in aspect. Eriaxis is probably more closely 
allied to Clematepistephium than is Epistephium, and its leaves are very thick and 
fleshy. I do not know what sort of venation is hidden within those fleshy leaves. 

2. Climbing habit. Vines, too, are found only within the Vanilleae, where Vanilla, 
Galeola section Galeola and Clematepistephium are climbers. 

3. Three-locular ovary. This feature, long recognized as a primitive characteristic 
within the family, is found in Neuwiedia and Apostasia (Apostasioideae), 
Selenipedium and Phragmipedium (Cypripedioideae), and Eriaxis, 
Clematepistephium, Lecanorchis and Palmorchis (Epidendroideae). Other cases may 
appear, as this feature is easily overlooked. 

4. Crustose seed coat. This feature is found in Apostasia and some species of 
Neuwiedia (Apostasioideae), Selenipedium (Cypripedioideae), Galeola section 
Cyrtosia, Vanilla and Palmorchis (Epidendroideae). The remaining Vanillinae have 
winged seeds. Barthlott (1976) interprets the seed of Vanilla is a reduction from a 
winged seed, as in Epistephium, but the similarity of the seeds of Apostasia and 
Selenipedium to that of Vanilla suggest rather that the winged seed is an innovation 
that has arisen only in the Vanillinae. 

5. Fleshy fruit. The vast majority of orchid fruits are capsular, but we find fleshy 
fruit associated with the crustose seed coat mentioned above, except in Apostasia, 
which apparently has a sticky seed. In Neuwiedia zollingeri (and perhaps in other 
species), Palmorchis and perhaps in Galeola section Cyrtosia, the pericarp is fleshy, 
and the fruit seems truly to be a berry. In Vanilla and Selenipedium, however, the 
pericarp is somewhat thin or leathery (in those species that I have seen), and the seeds 
are surrounded by fleshy funicles. In all these cases, it is likely that the seeds are 
dispersed by birds or other animals, but we have no knowledge of natural seed 
dispersal in these orchids. The relationship between the Vanilleae and the 
Cypripedioideae is emphasized by the fact that the fruit of Selenipedium, like that 
of Vanilla, has the aroma of vanillin and has been used for flavouring, both in Panama 
and in Amazonian Brazil. While I believe the primitive orchid fruit to have been fleshy, 
it was probably elongate, as in Vanilla or Selenipedium. Even in primitive orchids 
with capsular fruit, the fruit is usually narrow and elongate. 

6. Abscission layer below perianth. We find an abscission layer between the ovary 
and the perianth (and column) in Phragmipedium and Paphiopedilum 
(Cypripedioideae), apparently in Neuwiedia veratrifolia (Apostasioideae; to judge 
from Botanical Magazine plate 7368), in all Vanillinae, and in Pogoniinae and 
Lecanorchis (Epidendroideae). If the flower is not pollinated, it falls from the pedicel 
and ovary promptly. If pollinated, it may persist for much longer, but eventually 
it falls from the apex of the developing fruit. This feature is rarely mentioned by 
taxonomists, and it may well appear in other orchid groups that I have not mentioned. 

7. Calyculus. In Epistephium and Lecanorchis (Epidendroideae) we find a three- 
lobed cupule at the base of the perianth. This calyculus remains with the ovary when 
the flower falls off. I know nothing of its function or morphological significance. 

What, then, was the f/r-orchid? 

Features that we find associated with a single group of primitive orchids may 
or may not have been present in the early stages of orchid evolution. Thus, we should 
not discount the possibility that the ancestral orchids were vines, or had net-veined 
leaves or a calyculus beneath the perianth, but these three features are found only 
in the Vanilleae today, and we cannot be sure whether they are ancestral features 
or innovations found only in the Vanilleae. On the other hand, features that are found 
in the otherwise rather diverse Apostasioideae, Cypripedioideae and the primitive 
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Epidendroideae are very likely to be features inherited from some remote common 
ancestor. I suggest, then, that the early orchids had a fleshy, three-locular fruit with 
hard, crustose seed coat (black or brown), and an abscission layer between the ovary 
and the perianth. I have suggested that the primitive habit was sympodial with spiral, 
plicate leaves. Such a habit occurs in primitive members of each subfamily. It is 
interesting to compare the habit of Palmorchis with that of Selenipedium (which, 
however, has distichous leaves). Such a habit, with a bracteate inflorescence that 
produces relatively small flowers one by one over a long period, might well be the 
primitive habit for the family. Of course, there may not have been a sharply defined 
inflorescence. The basal flowers may have been borne in the axils of leaves that graded 
upwards into bracts. Such a habit could well have been associated with the first 
development of resupination. 1 visualize a flower held more or less horizontally that 
twisted away from its subtending foliaceous bract. Once the flower became 
dorsiventral, selection would favour resupination, but the flower must have been 
resupinate while the dorsiventrality evolved, else one would expect the abaxial anthers 
to be lost rather than the reverse. 

In our attempt to pin down the relationships of the Orchidaceae, I am hindered 
by two kinds of ignorance. 1) The primitive orchids are, for the most part, the hardest 
to cultivate, and except for Vanilla, we lack detailed information on their anatomy, 
biochemistry, cytology, etc. 2) I, personally, do not know enough about the other 
Liliiflorae, and I could not find the details that I need in Panama (i.e., before the 
presentation of this paper at the Botanical Congress). Still, the features that I have 
outlined above suggest to me that the ancestor of the orchids should be sought, not 
in the Liliales (of Huber, 1969), but rather in the Asparagales. The dust seeds that 
characterize most orchids seem quite out of place in the asparagoid line, but the seeds 
of the most primitive orchids seem to fit the Asparagales a good deal better, and 
the habit, the fleshy fruit, and especially the abscission layer at the base of the perianth, 
fit the Asparagales much better than the Liliales. Huber assigns the Hypoxidaceae 
to the Asparagales, but the traditional comparison of the Apostasioideae with 
Curculigo seems to be based on superficial resemblance, rather than any demonstrably 
close relationship. I would seek the closest alliance of the Orchidaceae rather in the 
Asparagaceae family group, but I cannot point to any one family as a group that 
seems especially appropriate. With more knowledge of both the Asparagales and the 
primitive orchids, we might possibly pick out one family as “closest living relative”, 
but it is equally likely that the asparagoid ancestor of the orchids evolved into orchids 
and left no other descendants in the modern flora. 
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APPENDIX I. Orchid classification, as I see it, at this moment. 

Apostasioideae 

Cypripedioideae 

Spiranthoideae 
Tropidieae 

Erylhrodeae 

Cranichideae 

Spiranthinae 
Pachyplectroninae 
Manniellinae 
Cranichidinae 
Cryptostylidinae 

Orchidoideae 

Neottieae 
Limodorinae 
Listerinae 

Diurideae 
Chloraeinae 
Caladeniinae 
Pterostylidinae 
Acianthinae 

Diuridinae 
Prasophyllinae 

Orchideae 
Orchidinae 
Habenariinae 
Huttonaeinae 

Diseae 
Disinae 
Satyriinae 
Coryciinae 

Epidendroideae 

Triphoreae 

Vanilleae 
Vanillinae 
Lecanorchidinae 
Patmorchidinae 
Pogoniinae 

Gastrodieae 
Nerviliinae 
Gastrodiinae 
Rhizanthellinae 
Epipogiinae 
Stereosandrinae 
Wullschlaegeliinae 

Epidendroideae contd 

Arethuseae 
Arethusinae 
Bletiinae 
Sobraliinae 

Epidendreae 
Eriinae 
Podochilinae 
Thelasiinae 
Laeliinae 
Meiracyllinae 
Pleurothallidinae 

Malaxideae 

Dendrobieae 
Thuniinae 
Coelogyninae 
Adrorhizinae 
Glomerinae 
Dendrobiinae 
Bulbophyllinae 
Sunipiinae 

Cryptarrheneae 

Calypsoeae 
Corallorhizinae 
Calypsoinae 

Cymbidieac 
Eulophiinae 
Cyrtopodiinae 
Genyorchidinae 
Acriopsidinae 
Catasetinae 

Polystachyeae 

Vandeae 
Sarcanthinae 
Angraecinae 
Aerangidinae 

Maxillarieae 
Zygopetalinae 
Bifrenariinae 
Lycastinae 
Maxillariinae 
Dichaeinae 
Telipogoninae 
Ornithocephalinae 

Gongoreae 

Oncidicac 
Oncidiinae 
Pachyphyllinae 
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APPENDIX II. Problem groups in orchid classification. Here I will briefly discuss or list some of 
the groups that may come up in future revisions of orchid classification. 

Diceratostele—1 had followed Summerhayes in associating this African genus with Palmorchis. 
Now that 1 have seen the study by Rasmussen and Rasmussen (1979), 1 feel sure that Diceratostele is 
not closely allied to Palmorchis. It may be allied to the Tropidieae, but we need to know more 
about seed and pollen. 

Thecostelinae—The genus Thecostele has been associated with Acriopsis, in the Cymbidieae. 1 
have removed Acriopsis to a separate subtribe, but I still kept Thecostele in the Cymbidieae, 
thinking that there might be a relationship with Porphyroglottis. Now that I have Thecostele 
flowering in my own garden, I strongly suspect that it will prove to be another “vandoid” derivative 
of the Bulbophyllinae, but I will reserve judgement until seeds become available. 

There are several other genera or complexes which might merit subtribal status; these arc listed 

herewith with brief comment. 

ArpophyUum (Sobraliinae)—very distinct in habit, though florally much like Elleanthus. 

Bartholina and Holothrix (Orchidinae)—quite distinctive. 
Bromheadia (Cyrtopodiinae)—distinctive in habit; might even be closer to the Polystachyeae. 
Chysis (Bletiinae)—distinctive in habit and form of pollinia. 
Coelia (Bletiinae)—seed structure suggests that it is a misfit in the Arethuseae. 
Claderia (Cyrtopodiinae)—may belong with the Eulophiinae 
Govenia (Corallorhizinae)—quite distinctive and geographically anomalous. 
Prescottia alliance (Cranichidinae)—may well merit a separate subtribe. 

APPENDIX III. Name changes. The revisions of orchid classification called for by newer data require 
a few names that have not been validly published. These names are validated herewith. 

1. Tribe Tropidieae (Pfitzer) Dressier, slat. nov.—subtribe Tropidiinae Pfitzer, Entw. Nat. Anord. 
Orch. 99. 1887. Type: Tropidia Blume. 

2. Stereosandrinae Dressier, subtrib. nov. plantis saprophyticis, tenuibus; labello intcgro, bicalloso; 
anthera sublibera, erecta, columna longiora; polliniis sectilibus, caudiculatis. Type: Stereosandra Blume. 

Subtribal status has been suggested for this anomalous genus already by Brieger (1975), but the subtribal 
name has not been validly published. 

3. Subtribe Wullschlaegeliinae (Dressier) Dressier, stat. nov.—tribe Wullschlaegelieae Dressier, Orquidea 
(Mex.) 7: 278. 1980. Type: Wullschlaegelia Reichb. f. 

EPIDENDROIDEAE 
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Figure 2. A tentative scheme of relationships for the subfamily Epidendroideae. The Epidendreae/Arethuseae 
clearly have 8 pollinia as the primitive condition, while the Malaxideae/Dendrobieae may not have passed 
through such a stage. The vandoid level of evolution has been reached by a few members of the Dendrobieae 
and Epidendreae, and the bulk of the vandoid tribes represent at least three lines of evolution: the 
Polystachyeae/Vandeae, that share a close common ancestry with the Dendrobieae; the exclusively American 
Oncidieae, Gongoreae and Maxillarieae, that share a close common ancestry with the Epidendreae; and 
the Calypsoeae/Cymbidieae, that are not closely allied to either of the other main groups. 
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Spiranthoideae 

Orchidoideae 

Figure 3. A longitudinal section of an hypothetical primitive orchid flower. The other drawings represent 
early stages in the differentiation of their respective subfamilies. 
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ABSTRACT 

Cutler, D.F. and Gregory, Mary (Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, 
Surrey, England) 1983. Current anatomical research in Liliaceae, Amaryllidaceae and Iridaceae. 
Telopea 2(4): 425-452, Fig. I—An annotated bibliography is presented covering literature over 
the period 1968 to date. Recent research is described and areas of future work are discussed. 

INTRODUCTION 

In this article, the literature for the past twelve or so years is recorded on the 
anatomy of Liliaceae, Amaryllidaceae and Iridaceae and the smaller, related families, 
Alliaceae, Haemodoraceae, Hypoxidaceae, Ruscaceae, Smilacaceae and Trilliaceae. 
Subjects covered range from embryology, vegetative and floral anatomy to seed 
anatomy. 

A format is used in which references are arranged alphabetically, numbered and 
annotated, so that the reader can rapidly obtain an idea of the range and contents 
of papers on subjects of particular interest to him. The main research trends have 
been identified, classified, and check lists compiled for the major headings. 

Current systematic anatomy on the ‘Anatomy of the Monocotyledons’ series is 
reported. Comment is made on areas of research which might prove to be of future 
significance. 

CURRENT RESEARCH 

Work on the taxonomy of Liliaceae and their close relatives is entering an interesting 
period. Now that it is well recognised that a synthetic approach to classification is 
necessary (e.g. Huber 1977; Thorne 1976, 1977; Cronquist 1968; Traub 1975; Clifford 
1977; Dahlgren 1975, 1977, 1980) there are signs of progress. 

Of course, the specialists in disciplines like anatomy, palynology and phytochemistry 
will be hard to satisfy. They will probably feel that undue emphasis is still given to 
subjects other than their own. Having said this, it is perfectly clear to the plant 
anatomist that those attempting synthesis of data are hampered by incomplete or 
unconfirmed observations in the anatomical realm. It is evident that there is still scope 
for careful, accurate recording of anatomical data for systematic purposes. Attempts 
to construct schemes purported to show affinities between genera in Liliaceae, 
Amaryllidaceae, Iridaceae and related small families will inevitably be only partly 
successful until the anatomical data are presented in a comprehensive way. There 
are numerous papers which deal with the anatomy of one or two genera, or even 
several species within a genus, but few that make a wide survey. Some of these 
specialized articles are very helpful, e.g. Niehaus (1980) on the Brodiaea complex, 
De Vos (1970-9) on Romulea and other Iridaceae and Artyushenko’s series of papers 

Paper presented at XIII International Botanical Congress, Sydney. 1981. 
Symposium: Systematics and Evolution of the Liliiflorae. 
Convenors: H. Huber and Hj. Eichler. 
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on Galanthus and Zephyranthes (Artyushenko 1969, 1974, 1980; Artyushenko & 
Dzidziguri, 1979). But there are few recent comprehensive anatomical reviews 
available. Of these Artyushenko (1970) has surveyed the morphology and anatomy 
of several genera of Amaryllidaceae, and Ambrose (1980) has written on the 
Melanthioideae using numerical analyses of morphological and anatomical data. 

During the past twelve years progress has been made towards a volume in the series 
‘Anatomy of the Monocotyledons’ (ed. C.R. Metcalfe) which will include Liliaceae, 
Amaryllidaceae, Iridaceae and smaller related families. The volume will be an example 
of international co-operation. Direct contributions to the descriptions on 
Amaryllidaceae will come from Dr N.L. de Menezes (Brazil) and Dr S. Arroyo 
(Argentina). Dr de Menezes (1980) has made observations on the relationships between 
Velloziaceae and Amaryllidaceae. Dr Arroyo has concentrated on affinities between 
members of the family from S. America and S. Africa (1981). 

For the Liliaceae, Ambrose’s (1980) paper will provide the basis for the 
Melanthioideae, and Cutler has been concentrating on other groups. Much of Cutler’s 
published work has been on the Aloineae, in particular on leaf surface studies (Cutler 
1972, 1978, 1979, Cutler & Brandham 1977, Cutler et al. 1980). There are also 
contributions by Dr Baijnath (S. Africa) on Bulbine and its relatives and Kniphofia 
(Baijnath 1977, 1980). 

The Iridaceae are currently being examined anatomically by Dr P. Rudall (Kew) 
and Iris by Mr Wu Gi-gen (China). In this family, leaf transverse sectional outlines 
and sclerenchyma distribution are of particular interest. Also, the range of vascular 
bundle types may provide data of taxonomic significance. 

Miss M. Gregory is working on the Alliaceae, where the arrangement of the vascular 
bundles and position of laticifers in the leaf are of use taxonomically. 

Mesophyll in many of the genera of all three major families may provide characters 
of some importance. It is known that mesophyll, in particular the number of palisade 
layers, can be influenced markedly by leaf environment. This has tended to make 
anatomists cautious about using mesophyll features as potential taxonomic characters, 
and may explain why this tissue is relatively neglected in the literature on Liliales. 
Cutler’s studies of a wide range of genera indicate that, when observed in L.S., 
otherwise undistinguished ‘rounded’ mesophyll cells may have a characteristic 
appearance. Further, additional and often quite striking features may be seen if the 
mesophyll is viewed paradermally—preferably through the epidermis, since attempts 
to cut paradermal sections may disarrange the cells (Fig. 1). 

In addition to ‘classical’ systematic studies, there are other areas of work which 
will all contribute to a greater understanding of interrelationships between these 
families. Cheadle and colleagues have been making a long series of studies on vessel 
elements (1968-71). The types and their distribution, whether in root only, or root 
and stem, or all vegetative parts are of considerable interest, and may enable us to 
deduce the ‘direction’ of evolution for some groups. Huber has made extensive studies 
of seeds (1969) and those results and other observations have enabled him to formulate 
ideas on relationships within his Liliales (1977). The phylogenetic significance of the 
structure of the floral nectary in monocotyledons has been discussed by Daumann 
(1970), and that of embryos by Khokhryakov (1971, 1975). Behnke’s (1972) work 
on sieve-tube plastids has drawn evidence of inter-relationships from a new source 
which has proved of considerable interest. 

Kaplan has made extensive developmental studies both on the nature of the 
monocotyledonous leaf (1973) and of unifacial leaves in monocotyledons (1975). 
Guides (1972, 1980) and Bugnon & Mbaya (1976) are also involved in this area of 
research. This work is most important, since it aids an understanding of the nature 
of the organs we are dealing with, and complements studies on comparative anatomy. 
Other developmental studies have concentrated on branching, vascular systems and 
intercalary meristems (e.g. Fisher & French 1976, 1978). 

Examples of the interest in bulb and inflorescence morphology and anatomy can 
be found in the works of Ekberg (1972), Muller-Doblies (1971, 1977, Muller-Doblies, 
D. & U. 1978) and Baranova (1976). Sterling, from 1972 onwards, has produced a 
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series of papers concerned with the anatomy of carpels in the Liliacae, and the floral 
vascular system of a number of members of this family has been studied by Utech 
(1978-9, Utech & Kawano 1975-1980). 

Phytochemical papers are, on the whole, outside the range of this review, but 
mention should be made of works on crystal types and their distribution, e.g. Samara 
& Terpo (1980) and Amico et al. (1977, 1979). 

Few recent accounts exist about the importance of stomatal types within the 
monocotyledons. Tomlinson (1974) wrote on this topic in general, but most workers 
deal with rather well-defined, small groups, e.g. Bresky (1975), who reported on 
stomatal types in some South American members of Amaryllidaceae, 
Alstroemeriaceae, Iridaceae and Liliaceae, Pande (1980), who worked on Iridaceae, 
Qualo (1976), who examined the stomata of 27 spp. of Haworthia, and Shah & Gopal 
(1970), who studied various species of Amaryllidaceae. 

Embryological studies are very time-consuming, and have tended to be fewer in 
number than those for most other anatomical aspects during the past twelve years. 
Examples include those of Bjornstad (1970), Cave (1974, 1975), Lakshmanan & Philip 
(1971), and Sokolowska-Kulczycka (1973-80), but all seen by the present authors are 
listed in the annotated bibliography, together with papers on all the other aspects 
mentioned above, as well as some of which space would not permit discussion. 

FUTURE RESEARCH 

Although classical studies can be rather drawn out and the routine discipline of 
making careful observations and records somewhat daunting, undoubtedly they will 
be of increasing importance in the next few years, as data are gathered together, gaps 
in knowledge found and filled. The scattered nature of current information—and 
the surprising lack of it on certain groups—make this task essential. 

H. Rasmussen (in preparation) has demonstrated how essential it is to study stomatal 
development in each species before data are incorporated into systematic and 
phylogenetic studies. Purely descriptive studies on mature stomata have value at the 
diagnostic level, and will continue to be published, but the additional information 
to be obtained for the little extra work on development is well worthwhile. Since most 
monocot leaves have a basal meristem, this is relatively easy to do from live material. 

Other developmental studies are normally very time-consuming. This limits their 
application in systematics, but not their importance. In particular, studies on branching 
systems and entire vascular systems show considerable promise. 

Recent discussion on the value of studies on flower development (see Kaplan 1971) 
have aroused interest in this field. Carpel and inflorescence vasculature have yielded 
very valuable data in the past, and, with due care over interpretation, should continue 
to do so. 

The potential of comparative, developmental embryological studies in the Liliales 
has by no means been exhausted. Seed and seedling anatomy have also more to yield 
to the research worker. 

In dicotyledons, venation patterns (Hickey 1980) have extensive taxonomic and 
phylogenetic implications. There is an undoubted potential for comparable work in 
the monocotyledons. 

Recent studies on leaf surfaces with the SEM (Cutler et al. 1980) have demonstrated 
the wealth of new characters to be found which are of taxonomic interest. It is not 
clear yet whether these will have taxonomic significance beyond the generic level, 
or whether they will prove to be of more interest to the student of ecological anatomy. 
Consequently more surveys and experimental studies could yield important results. 
Similarly, petal surface features are very well demonstrated by the SEM (Stirton 1981), 
and here is an almost virgin field of study, since Barthlott & Ehler have looked at 
only a few monocot petals in their 1977 paper. Huber’s (1969) survey of seed anatomy 
could be extended by use of the SEM. Vessel elements also show up very clearly in 
the SEM. 
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ANNOTATED BIBLIOGRAPHY 

All of the references have been seen in the original, except where abstracting sources 
are cited in square brackets. 

The following abbreviations are used: 
Alliaceae 
Amaryllidaceae 
Haemodoraceae 
Hypoxidaceae 
Iridaceae 
Liliaceae 
Ruscaceae 
Smilacaceae 
Trilliaceae 
LM 
SEM 
TEM 

All. 
Amar. 
Haem. 
Hypox. 
I rid. 
Lili. 
Ruse. 
Smil. 
Trill. 
light microscopy 
scanning electron microscopy 
transmission electron microscopy 

For subject index see p.451. 

1. Abbasova, V.S. & Ibadov, O.V. (1974) [Anatomy of some wild, decorative species 
of Liliaceae.] Izv. Akad. Nauk Azerb. SSR, Biol. Nauk (5-6): 15-21. 
[Russian] Mainly Tulipa, also Fritillaria, Muscari, Ornithogalum. Leaf. 

2. Altarnura, L. & Ricci, I. (1978-9) [1979] Cariologia e sistematica di Hermodactylus 
tuberosus Mill. Annali Bot. 37, 1-13. Irid. Leaf anatomy, p.6. 

3. Ambrose, J.D. (1980) A re-evaluation of the Melanthioideae (Liliaceae) using 
numerical analyses, pp.65-81 in: Petaloid monocotyledons (eds. Brickell, 
C.D., Cutler, D.F. & Gregory, M.) Academic Press: London. Aletris, 
Amianthium, Harperocallis, Lophiola, Melanthium, Metanarthecium, 
Narthecium, Nietneria, Pleea, Stenanthium, Tofieldia, Uvularia, 
Veratrum, Xerophyllum, Zigadenus. Includes characters of leaf and root 
anatomy. 

4. Amico, A. & Stefanizzi, L. (1980) Struttura, embriologia, localizzazione 
citochimica degli alcaloidi di Nerine undulata Herb. Fitoterapia 51, 211-22. 
Amar. Anatomy of all parts; embryology. 

5. Amico, A., Stefanizzi, L. & Bruno, S. (1979) Osservazioni morfologiche, 
estrazione e localizzazione di alcaloidi in Clivia miniata Regel. Fitoterapia 
50, 157-65. Amar. Notes on embryology and vegetative anatomy. 

6. Amico, A., Stefanizzi, L., Bruno, S. & Bonvino, V. (1977) Localizzazione 
citochimica della Iicorina in buibi di Amaryllis belladonna L. Fitoterapia 
48, 60-7. Amar. Bulb anatomy. 

7. Andreata, R.H.P. (1979) Smilax spicata Vellozo (Smilacaceae)—consideragoes 
taxonomicas. Rodriguesia 31 (50) 105-15. Leaf epidermis and venation. 

8. Andreata, R.H.P. (1980) Smilax Linnaeus (Smilacaceae). Ensaio para uma revisao 
das especies brasileiras. Arq. Jard. bot. Rio de Janeiro 24, 179-301. 
[English summary 219.] 12 spp. Leaf epidermis and venation. 

9. Andreeva, 1.1. (1979) [Morphogenesis of some bulbous South African 
representatives of the family Iridaceae.] Byull. Glavn. Bot. Sada, No. Ill, 
31-9 [Russian] Lepeyrousia, Tritonia. 

10. Arroyo, S.C. (1981) Systematic anatomical studies on Amaryllidaceae including 
morphological, cytological and phytogeographical considerations. Ph.D. 
thesis: Univ. Reading. 238 pp. Anatomy of 25 genera. Mainly leaf, also 
peduncle, bulb, rhizome, root. Includes SEM studies. 

11. Artyushenko, Z.T. (1969) Critical review of the genus Galanthus L. Plant Life 
25, 137-52. Amar. Leaf anatomy, 2 groups. 

12. Artyushenko, Z.T. (1970) The genus Ungernia Bge. Plant Life (Amaryllis Year 
Book) 26, 173-88. Amar. 6 spp. Bulb scale anatomy. 
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13. Artyushenko, Z.T.(1970) Amarillisovie (Amaryllidaceae Jaume St.—Hilaire). 
SSSR. Morfologiya, sistematika i ispolzovanie. lzdat. Nauka: Leningrad. 
178 pp. [Russian]. Leaf and stem anatomy, bulb morphology. Galanthus, 
Ixiolirion, Leucojum, Narcissus, Pancratium, Sternbergia, Ungernia. 

14. Artyushenko, Z.T. (1974) Galanthus L. (Amaryllidaceae) in Greece. Ann. Mus. 
Goulandris 2, 9-21. [Eng.] Taxonomy; leaf epidermis. 

15. Artyushenko, Z.T. (1980) Some studies on the vegetative anatomy of Galanthus 
and Zephyranthes (Amaryllidaceae) and their taxonomic significance. 
pp.83-8 in: Petaloid monocotyledons (eds. Brickell, C.D., Cutler, D.F. 
& Gregory, M.) Academic Press: London. Leaf anatomy. Also mentioned: 
Crinum, Haemanthus, Ixiolirion, Narcissus, Sternbergia, Ungernia, 
Vallota. Zephyranthes Candida transferred to Argyropsis. 

16. Artyushenko, Z.T. & Dzidziguri, L.K. (1979) [The significance of anatomical 
structure of vegetative organs in the genus Zephyranthes Herb. 
(Amaryllidaceae Jaume) for their taxonomy.] Bot. Zh. SSSR 64, 405-9. 
[Russian], Also Habranthus, Pyrolirion. Z. Candida = Argyropsis. Leaf 
and bulb scale anatomy. 

17. Azizbekova, N.Sh. & Milyaeva, E.L. (1978) [Ontogenesis of Crocus sativus and 
changes in the stem apices.] Ontogenez 9, 309-14. [Russian; English 
summary] Irid. Transition from vegetative to reproductive apex. 

18. Bahadur, B. (1976) On the occurrence of stomata on the inner ovary wall of 
Belamcanda chinensis DC. Curr. Sci. 45, 65-7. [Bull. Signal., CNRS 370, 
57 (1976) No.7036.] Irid. 

19. Baijnath, H. (1977) Taxonomic studies in the genus Bulbine Wolf, sensu lat. 
Thesis: Univ. Reading. T.S. 444 pp. Lili. Includes leaf anatomy, LM and 
SEM. Also Jodrellia. 

20. Baijnath, H. (1978) A new species of Bulbine (Liliaceae) from Australia. Brunonia 
1, 117-20. SEM seeds of 3 spp. 

21. Baijnath, H. (1980) A contribution to the study of leaf anatomy of the genus 
Kniphofia Moench (Liliaceae). pp. 89-103 in: Petaloid monocotyledons 
(eds. Brickell, C.D., Cutler, D.F. & Gregory, M.) Academic Press: 
London. 18 spp. and hybrids. Also Notosceptrum. LM & SEM. 

22. Baijnath, H. & Perry, P. (1980) Preliminary observations of leaf surface structures 
in Eriospermum Jacq. Proc. Electron Microsc. Soc. S. Afr. 10, 39-40. 
Lili. SEM. 

23. Bal, A.K. (1973) Studies in the quiescent root meristem of the bulb of Allium 
cepa L.: Fine structure and DNA synthesis. Dev. Growth Differ. 15, 225-39. 
[Biol. Abstr. 58 (1974) No.33897.] All. TEM. 

24. Bal, A.K. & Payne, J.F. (1971) Endoplasmic reticulum activity and cell wall 
breakdown in quiescent root meristems of Allium cepa L. Z. 
Pflanzenphysiol. 66, 265-72. All. TEM. 

25. Baranova, M. V. (1971) [The morphogenesis of the bulbs of lilies.] Bot. Zh. SSSR 
56, 1593-1604. [Russian; English summary] Lili. Lilium. 

26. Baranova, M.V. (1973) [On the formation of flowers in stem bulblets of Lilium.] 
Bot. Zh. SSSR 58, 890-3. [Russian] Lili. Morphology only. 

27. Baranova, M.V. (1974) [The types of seed germination and development of 
seedlings in Lilium L. species.] Bot. Zh. SSSR 59, 1045-55. [Russian] Lili. 
Morphology only. 

28. Baranova, M.V. (1976) [Peculiarities of bulb morphology and bulb formation 
in some African Liliaceae.] Bot. Zh. SSSR 61, 1696-1708. [Russian; English 
summary] Bowiea, Dipcadi, Drimiopsis, Eucomis, Gal Ionia, Lachenalia, 
Ledebouria, Neobakeria, Ornithogalum, Veltheimia. 

29. Barradas, M.M. & Figueiredo, R. de C.L. (1974) Contribuicao ao estudo da 
nervagao foliar de plantas dos Cerrados—Liliaceae, subfamilia 
Smilacoideae. Hoehnea 4, 1-11. Smil. Smilax 6 spp. 

30. Barthlott, W. & Ehler, N. (1977) Raster-Elektronenmikroskopie der Epidermis- 
Oberflachen von Spermatophyten. Trop. Subtrop. Pflwelt 19, 367-467. 
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General survey. Includes Amar., Hypox., Lili. (fig. 27, Scilla petal). SEM 
cuticle of shoots, leaves, perianths, seeds. 

31. Behnke, H.-D. (1972) Sieve-tube plastids in relation to angiosperm systematics—an 
attempt towards a classification by ultrastructural analysis. Bot. Rev. 38, 
155-97. Review of literature. Includes Amar., Lili., Ruse. 

32. Bell, W.D. & Stiles, H.D. (1974). Stomatal size as an indication of Amaryllis 
polyploidy. Plant Life 30, 89-90. Amar. 

33. Belyanina, N.B. & Krylova, I.L. (1971) [Structure of epidermis in some species 
of Ornithogalum L.] By all. Mosk. Obshch. Ispyt. Prir., Old. biol. 76(6), 
93-9 [Russian; English summary.] Lili. Bulb scales. 13 spp. 

34. Belyanina, N.B. & Krylova, I.L. (1976) [Anatomical and morphological characters 
of the vegetative organs of Ornithogalum species.] Byull. Mosk. Obshch. 
Ispyt. Prir., Otd. biol. 81 (5), 69-83. [Russian; English summary.] Lili. 
Bulb, leaf 21 spp. Key. 

35. Belyanina, N.B. & Proskuryakova, G.M. (1978) [Systematics of the hyacinths 
of Turkmenia.] Nauch. Dokl. vyssh. Shk., biol. Nauki (1), 98-107. 
[Russian] [Biol. Abstr. 67 (1979) No. 20277.] Lili. Hyacinthella, 
Hyacinthus. 

36. Berg, R.Y. (1978) Development of ovule, embryo sac, and endosperm in Brodiaea 
(Liliales). Norw. J. Bot. 25, 1-7. All. 

37. Bjornstad, I.N. (1970) Comparative embryology of Asparagoideae-Polygonateae, 
Liliaceae. Nytt Mag. Bot. 17, 169-207. Clintonia, Convallaria, Disporum, 
Maianthemum, Polygonatum, Smilacina. 

38. Boer-de-Jeu, M.J. de (1978) Ultrastructural aspects of megasporogenesis and 
initiation of megagametogenesis in Lilium. Bull. Soc. Bot. Fr. 125, Act. 
Bot. 1/2, 175-81. Lili. TEM. 

39. Bonfante Fasolo, P., Scannerini, S. & Arborino, M. (1976) “Transfer cells” nelle 
radici di Ornithogalum umbellatum L. Allionia 21, 45-52. [Bull, signal., 
CNRS 370, 39 (1978) No. 2751] Lili. TEM. 

40. Bonnet, B. (1976) Etude de la croissance de la feuille du poireau (Allium porrum 
L., cultivars Blue de Solaise et Long de Mezieres). Modifications 
experimentales. These: Besan<;on. 110 pp. [Bull, signal., CNRS 370, 38 
(1977) No. 5565.] All. LM, SEM. Leaf anatomy and relations with 
parasite. 

41. Bonnet, B. & Boscher, J. (1978) Importance ecologique des structures superficielles 
de la feuille du poireau (Allium porrum L.) pour l’un de ses 
consommateurs, la teigne (Acrolepiopsis assectella Zell.). C.r. Acad. Sci., 
Paris, D, 287, 479-82. All. SEM cuticle. 

42. Bothmer, R. von (1974) Studies in the Aegean flora. XXI Biosystematic studies 
in the Allium ampeloprasum complex. Opera Bot., Lund, No. 34, 1-104. 
All. Morphology. SEM tepals and seeds. 

43. Bouman, F. (1974) Developmental studies of the ovule, integuments and seed 
in some angiosperms. Theses: Univ. Amsterdam. 180 pp. Los: Naarden. 
Includes Lili. Lilium. 

44. Brandham, P.E. & Cutler, D.F. (1978) Influence of chromosome variation on 
the organisation of the leaf epidermis in a hybrid Aloe (Liliaceae). Bot. 
J. Linn. Soc. 77, 1-16. SEM cuticle. 

45. Bresky, G. de N. (1975) Alcance taxonomico del estudio de los estomas en 
Corolliferae chilenas. Anal. Mus. Hist. nat. Valparaiso 8, 100-7. Includes 
All. Allium, Leucocoryne, Miersia, Nothoscordum. Irid. Libertia, 
Sisyrinchium. 

46. Brunaud, A. & Turlier, M.-F. (1971) [1972], Structures monopodiale et 
sympodiale: etude de quelques exemples d’interpretation controversy. 
Bull. Soc. Bot. Fr. 118, 543-60. Includes Amar. Galanthus shoot apex. 

47. Brunkener, L. (1975) Beitrage zur Kenntnis der friihen Mikrosporangienentwick- 
Iung der Angiospermen. Svensk bot. Tidskr. 69, 1-27. Includes Lili. Hosta, 
Ornithogalum. 
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48. Bugnon, F. & Mbaya, N. (1976) La feuille “unifaciale” des monocotyledones 
et son interpretation. Cas de VIris germanica L. C. r. Acad. Sci., Paris. 
D, 283, 33-6. lrid. Development. 

49. Bugnon, F. & Mbaya, N. (1976) La feuille “unifaciale” des monocotyledones 
et son interpretation. Cas de VAllium cepa L. C.r. Acad. Sci., Paris, D, 
282, 711-14. All. development. 

50. Bugnon, F. & Mbaya, N. (1976) La feuille “unifaciale” des Monocotyledones 
et son interpretation. Cas de VAllium porrum. C. r. Acad. Sci., Paris, 
D, 282, 1507-10. All. development. 

51. Burtt, B.L. (1970) The evolution and taxonomic significance of a subterranean 
ovary in certain monocotyledons. Israel J. Bot. 19, 77-90. Includes Amar. 
Apodolirion, Crinum, Crocopsis, Gethyllis, Haylockia, Sternbergia. Irid. 
Crocus, Romulea, Syringodea. Lili. Bulbocodium, Colchicum, Merendera. 

52. Cassagne, C. & Lessire, R. (1975) Mouvements des cires entre la couche 
epicuticulaire et la cellule d’epiderme d’Allium porrum L. C.r. Acad. Sci., 
Paris, D. 280, 2537-40. [Bull, signal., CNRS 370, 36(1975) No. 9338.] All. 

53. Cave, M.S. (1974) Female gametophytes of Chlorogalum and Schoenolirion 
(Hastingsia). Phytomorphology 24, 56-60. Lili. 

54. Cave, M.S. (1975) Embryological studies in Stypandra (Liliaceae). 
Phytomorphology 25, 95-9. 

55. Cheadle, V.l. (1968) [1969] Vessels in Haemodorales. Phytomorphology 18, 
412-20. Haem. Anigozanthos, Blancoa, Conostylis, Dilatris, 
Haemodorum, Lachnanthes, Lanaria, Macropidia, Phlebocarya, 
Tribonanthes, Wachendorfia, Xiphidium. Hypox. Campynema, 
Curculigo, Hypoxis, Pauridia. 

56. Cheadle, V.L (1969) Vessels in Amaryllidaceae and Tecophilaeaceae. 
Phytomorphology 19, 8-16. All. 5 genera. Amar. 31 genera. 

57. Cheadle, V.L (1970) Vessels in Pontederiaceae, Ruscaceae, Smilacaceae and 
Trilliaceae. pp. 45-50 in: New research in plant anatomy (eds. Robson, 
N.K.B., Cutler, D.F. & Gregory, M.) Academic Press. Ruse. Danae, 
Ruscus, Semele. Smil. Heterosmilax, Rhipogonum, Smilax. Trill. Medeola, 
Paris, Scoliopus, Trillium. 

58. Cheadle, V.L & Kosakai, H. (1971) [1972] Vessels in Liliaceae. Phytomorphology 
21, 320-33. Numerous genera. Vessels in all roots; some stems; no leaves, 
bulbs, rhizomes. Discusses relationships with Amar., lrid., Trill. 

59. Chen, S. (1971) Developmental morphology of the flower in Narcissus. Ann. Bot. 
35, 881-90. Amar. 

60. Chernykh, N.A. (1972) [Frequency and distribution of stomas in Convallaria with 
respect to the taxonomy of the genus.] Bot. Zh. SSSR 57, 971-7. [Russian] 
Lili. 

61. Clarke, A.E., Considine, J.A., Ward, R. & Knox, R.B. (1977) Mechanism of 
pollination in Gladiolus: roles of the stigma and pollen-tube guide. Ann. 
Bot. 41, 15-20. Irid. SEM. 

62. Clifford, H.T. (1970) Monocotyledon classification with special reference to the 
origin of the grasses (Poaceae). pp.25-34 in: New research in plant anatomy 
(eds. Robson, N.K.B., Cutler, D.F. & Gregory, M.) Academic Press. 
Includes Amar. Crinum, Gilliesia. Haem. Anigozanthos, Haemodorum. 
Hypox. Hypoxis. Irid. Isophysis, Moraea, Patersonia. Lili. Aloe, 
Aphyllanthes, Asparagus, Dianella. Ruse. Ruscus. Smil. Smilax. Trill. 
Trillium. 

63. Clifford, H.T. (1977) Quantitative studies of inter-relationships amongst the 
Liliatae. PI. Syst. Evol., Suppl. 1, 77-95. Use of computer techniques for 
generating classifications. 88 families classified, using 51 attributes. 

64. Clifford, H.T. & Williams, W.T. (1980) Interrelationships amongst the Liliatae: 
a graph theory approach. Aust. J. Bot. 28, 261-8. Classification. 

65. Cremer, M.C., Beijer, J.J. & Munk, W.J. de (1974) Developmental stages of 
flower formation in tulips, narcissi, irises, hyacinths, and lilies. Meded. 
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Landbouwhogesch. Wageningen 74 (15) 1-16. Mainly morphological. 
Amar. Narcissus. Irid. Iris. Lili. Hyacinthus, Lilium, Tulipa. 

66. Croizat, L. (1972) En torno al concepto de hoja. Ensayo de botanica analitica 
y sintetica. Bo/. Acad. Ci. Fis. Mat. Nat., Venez, 32, 29-207. [English 
summary] [Bull. Signal, CNRS 370, 35 (1974) No. 4496.] Concept of leaf. 
Lili. Asparagus in particular. 

67. Cronquist, A. (1968) The evolution and classification of flowering plants. 
Houghton Mifflin Co.: Boston. 396 pp. 

68. Cutler, D.F. (1972) Leaf anatomy of certain Aloe and Gasteria species and their 
hybrids, pp. 103-22 in: Research trends in plant anatomy (eds. Ghouse, 
A.K.M. & Yunus, M.) Tata McGraw-Hill Publ. Co., Bombay & New 
Dehli. Lili. SEM. 

69. Cutler, D.F. (1978) The significance of variability in epidermal cell wall patterns 
of Haworthia reinwardtii var. chalumnensis (Liliaceae). Revta Bras. Bot. 
I, 25-34. SEM. 

70. Cutler, D.F. (1979) Leaf surface studies in Aloe and Haworthia species (Liliaceae): 
taxonomic implications. Trop. Subtrop. Pflwelt, No. 28, 1-29. Aloe 11 
spp., Haworthia 16 spp. SEM. 

71. Cutler, D.F. & Brandham, P.E. (1977) Experimental evidence for the genetic 
control of leaf surface characters in hybrid Aloineae (Liliaceae). Kew Bull. 
32, 23-32. Aloe, Gasteria, Haworthia. Hybrids and parents. SEM. 

72. Cutler, D.F., Brandham, P.E., Carter, S. & Harris, S.J. (1980). Morhpological, 
anatomical, cytological and biochemical aspects of evolution in East 
African shrubby species of Aloe L. (Liliaceae). Bot. J. Linn. Soc. 80, 
293-317. SEM leaf surface. 

73. Cyunel, E. (1972) An anatomical analysis of Paris quadrifolia L. Acta Biol. 
Cracov., Ser. Bot. 15, 205-8. Trill. Vegetative anatomy. 

74. Cyunel, E. (1973) Pharmacobotanical investigations on species of Veratrum L. 
in Poland. I. Anatomical analysis of Veratrum nigrum L. Acta Biol. 
Cracov., Ser. Bot. 16, 23-8. Lili. Vegetative and floral anatomy. 

75. Dahlgren, R. (1975) A system of classification of the angiosperms to be used to 
demonstrate the distribution of characters. Bot. Notiser 128, 119-47. 

76. Dahlgren, R. (1977) A commentary on a diagrammatic presentation of the 
angiosperms in relation to the distribution of character states. PI. Syst. 
Evol., Suppl. 1, 253-83. Characters include: presence of vessels, epigyny, 
endosperm, raphides, silica. 

77. Dahlgren, R.M.T. (1980) A revised system of classification of the angiosperms. 
Bot. J. Linn. Soc. 80, 91-124. A revision of his 1975 work. 

78. Dashek, W.V., Thomas, H.R. & Rosen, W.G. (1971) Secretory cells of lily pistils. 
II. Electron microscope cytochemistry of canal cells. Amer. J. Bot. 58, 
909-20. Lili. Lilium. TEM. 

79. Daumann, E. (1970) Das Bliitennektarium der Monocotyledonen unter besonderer 
Berucksichtigung seiner systematischen und phylogenetischen Bedeutung. 
Feddes Reperl. 80, 463-590. Includes All., Amar., Haem., Hypox., Irid., 
Lili., Ruse., Smil., Trill. Many genera. 

80. Deloire, A. (1980) Les racines tractrices de VAlliumpolyanthum Roem. et Schult.: 
une etude morphologique, anatomique et histoenzymologique. Rev. Cytol. 
Biot. Veg., Bot. 3, 383-90. All. 

81. DeMason, D.A. (1979) Histochemistry of the primary thickening meristem in the 
vegetative stem of Allium cepa L. Amer. J. Bot. 66, 347-50. All. 

82. DeMason, D.A. (1979) Function and development of the primary thickening 
meristem in the monoctyledon, Allium cepa L. Bot. Gaz. 140, 51-66. All. 

83. DeMason, D.A. (1980) Localization of cell division activity in the primary 
thickening meristem in Allium cepa L. Amer. J. Bot. 67, 393-9. All. 

84. De Vos, M.P. (1970) Bydrae tot die morfologie en anatomie van Romulea: I. 
Die knol. Jl. S. Afr. Bot. 36, 215-28. [English summary] Irid. Corm 
anatomy, c. 50 S. African spp. 
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85. De Vos, M.P. (1970) Bydrae tot die morfologie en anatomie van Romulea: II. 
Die blare. Jl. S. Afr, Bot. 36, 271-86. [English summary] Irid. Leaf 
anatomy, c. 50 S. African spp. 

86. De Vos, M.P. (1971) Bydrae tot die morfologie en anatomie van Romulea: 111. 
Die bloeiwyse en blom. Jl. S. Afr. Bot. 37, 57-70. [English summary] Irid. 
Floral anatomy. 

87. De Vos, M.P. (1972) The genus Romulea in South Africa. Jl. S. Afr. Bot., Suppl. 
vol.9, 1-307. Irid. Leaf anatomy, pp.l 1-14. Summary of work more fully 
dealt with in De Vos 1970. 

88. De Vos, M.P. (1974) Duthiella, ’n nuwe genus van die Iridaceae. Jl. S. Afr. Bot. 
40, 301-9. Irid. Corm morphology, leaf T.S., seed anatomy. 

89. De Vos, M.P. (1974) De suid-afrikaanse genus Syringodea. Jl. S. Afr. Bot. 40, 
201-54. [English summary] Irid. Taxonomic monograph, including corm, 
leaf, testa and pericarp anatomy. 

90. De Vos, M.P. (1976) Die Suid-Afrikaanse spesies van Homoglossum. Jl. S. Afr. 
Bot. 42, 301-59. [English summary] Irid. Taxonomy. Also leaf and corm 
anatomy. 

91. De Vos, M.P. (1979) The African genus Ferraria. JL S. Afr. Bot. 45, 295-375. 
Irid. Taxonomy; corm morphology and leaf anatomy. 

92. Di Fulvio, T.E. (1973) Sobre el gineceo de Allium y Nothoscordum. Kurtziana 
7, 241-53. [English summary] All. Floral morphology. 

93. Di Fulvio, T.E. (1973) La semilla y la plantula de Nothoscordum arenarium 
(Liliaceae). Kurtziana 7, 267-8. All. Morphology only. 

94. Doncheva, A.D. (1973) [Studies on organogenesis in Tulipa gesneriana L.] 
Gradinarska Lozarska Nauk 10(2), 129-35. [Bulg.] [Bibl. Agric. 37(1973) 
No. 096395] Lili. 

95. Doyle, J.A. (1973) Monocotyledons: their evolution and comparative biology. 
V. Fossil evidence on early evolution of the monocotyledons. Q. Rev. Biol. 
48, 399-413. Defines basic monocot. leaf characters. 

96. Dutt, B.S.M. & Rao, P.S.P. (1975) Embryo sac development in Scillaperuviana 
L. Curr. Sci. 44, 91-2. [Bibl. Agric. 39 (1975) No. 161983] Lili. 

97. Dvorakovskaya, V.M. (1971) [Development of embryo and germination of seeds 
of Fritillaria ruthenica.] In: Morfologiya Tsvetkovykh Rastenii 170-80. 
[Russian] [Bibl. Agric. 36 (1972) No. 039614.] Lili. 

98. Dvorakovskaya, V.M. (1973) [Rhythm of development of shoots and juvenile 
plants of some species of the genus Fritillaria.] nauch. Dokl. vyssh. Shk., 
biol. Nauki 16 (8), 58-63. [Russian] [Biol. Abstr. 58 (1974) No. 817.] Lili. 
Includes bulb structure. 

99. Eie, S. (1972) Floral anatomy in Tofieldia pusilla (Michx.) Pers. with special 
reference to the gynoecium. Norwegian J. Bot. 19, 31-6. 

100. Ekberg, L. (1972) Studies in the genus Allium IV. Vegetative reproduction in 
Allium unifolium and some other American species. Bot. Notiser 125, 82-6. 
All. Bulb morphology. 4 spp. 

101. Ekberg, L. (1972) Studies in the genus Allium V. Bulb structure in the Section 
Anguinum. Bot. Notiser 125, 87-92. All. 2 spp. 

102. Ekberg, L. (1972) Studies in the genus Allium VI. Bulb structure in the subgenus 
Melanocrommyum. Bot. Notiser 125, 93-101. All. Also note on leaf 
anatomy. 

103. El-Gazzar, A. & Badawi, A.A. (1975) The taxonomic position of Asparagus 
L. Phytologia 29, 472-6. Lili. Includes ‘associated stomata’ (= contiguous 
stomata). 

104. El-Gazzar, A., Badawi, A.A. & Hamza, M.k. (1977) The distribution of 
associated stomata in angiosperms, 1. Monocotyledoneae. Publ. Cairo 
Univ. Herb., Nos. 7-8, 47-55. Includes All., Amar., Lili., Ruse. 

105. Erdelska, O. & Ryczkowski, M. (1972) Osmotic values and anatomic structure 
of individual parts of Haemanthus katharinae Bak. seed. Biologia ser. 
A, Bot. 27, 241-8. [Bibl. Agric. 36 (1972) No. 113463.] Amar. 
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monocotyledones. These: Dijon. 82 pp. [Bull. Signal., CNRS 370, 38 
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217. Menezes, N.L. de (1980) Evolution in Velloziaceae, with special reference to 
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240. Novak, F.J. (1972) Tapetal development in the anthers of Allium sativum L. 
and Allium longicuspis Regel. Experientia 28, 1380-1. All. 
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L.] Farmatsiya SSSR 27 (3) 7-15. [Bulgarian; English summary.] [Bull. 
Signal., CNRS 370, 39 (1978) No. 6938.] Lili. 
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260. Rao, T.A. & Das, G.C. (1971) [1974] A contribution to the ecological anatomy 
of maritime strand plants of India. Bull. Bot. Surv. India 13, 319-27. Lili. 
Asparagus vegetative anatomy. 

261. Ravololomaniraka, D. (1972) Contribution a l’etude de quelques feuilles de 
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270. Rosen, W.G. & Thomas, H.R. (1970) Secretory cells of lily pistils. I. Fine 
structure and function. Amer. J. Bot. 57, 1108-14. Lili. Lilium TEM. 
Transfer cells. 
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Toronto Press. 207 pp. Includes All. Allium. Lili. Scilla. Ruse. Ruscus. 
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summary] [Bull. Signal., CNRS 370, 33 (1972) No. 5814.] All. 
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in Zephyranthes (Amaryllidaceae Jaume St. Hilaire).] Dokl. Akad. Nauk 
SSSR 245, 509-12. [Russian] [Bull. Signal., CNRS 370, 40 (1979) No. 
8834.] Translated in: Dokl. Bot. Sci. Akad. Nauk SSSR 244-6, 31-4 (1979). 
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Chionodoxa Boiss.). Ost. Bot. Z. 119, 6-18. Lili. Seed anatomy. 

304. Speta, F. (1972) Entwicklungsgeschichte und Karyologie von Elaiosomen an 
Samen und Friichten. Naturkund. Jb. Linz 9-65. Includes All. Allium. 
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305. Sterling, C. (1972) Comparative morphology of the carpel in the Liliaceae: 
Neodregeae. Bot. J. Linn. Soc. 65, 163-71. Dipidax, Neodregea. Anatomy. 
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589-98. Irid. 

307. Sterling, C. (1972) Les “amyliferes” transitoires: une nouvelle categone 
d’organites producteurs d’amidon. C.R. Acad. Sci., Paris, D, 275, 1601-3. 
Irid. Gladiolus contractile root meristem cells. 
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Wurmbaeae. Bot. J. Linn. Soc. 66, 75-82. Anguillaria, Wurmbea. 
Anatomy. 

309. Sterling C. (1973) Comparative morphology of the carpel in the Liliaceae: 
Colchiceae (Colchicum). Bot. J. Linn. Soc. 66, 213-21. Anatomy. 

310. Sterling C. (1973) Comparative morphology of the carpel in the Liliaceae: 
Colchiceae (Androcymbium). Bot. J. Linn. Soc. 67, 149-56. Anatomy. 

311. Sterling, C. (1974) Comparative morphology of the carpel in the Liliaceae: 
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Anatomy. 
312. Sterling, C. (1974) Comparative morphology of the carpel in the Liliaceae: 

Iphigenieae. Bot. J. Linn. Soc. 68, 283-90. Camptorrhiza, Iphigenia, 
Ornithoglossum. Anatomy. 

313. Sterling, C. (1975) Comparative morphology of the carpel in the Liliaceae: 
Glorioseae. Bot. J. Linn. Soc. 70, 341-9. Gloriosa, Littonia, Sandersonia. 
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ssp. montanum.] Bot. Zh. SSSR 66, 702-113. [Russian] 

Oganezova, G.G. (1982) [On the anatomical structure of seed and fruit of some 
Liliaceae in connection with the systematics ol the family. II. Scilloideae.] 
Bot. Zh. SSSR 67, 729-42. [Russian; English summary] 

Simpson, M.G. & Dickison, W.C. (1981) Comparative anatomy of Lachnanthes and 
Lophiola (Haemodoraceae). Flora 171, 95-113. 

Sterling, C. (1982) Comparative morphology of the carpel in the Liliaceae: Veratreae. 
Bot. J. Linn. Soc. 84, 57-77. 

Tanker, N. & Kurucu, S. (1981) Leaf anatomy in relation to taxonomy in species 
of Allium found in Turkey. Q. Jl. crude Drug. Res. 19, 173-9. 

Vaikos, N.P., Markandeya, S.K. & Pai, R.M. (1981) The floral anatomy of the 
Liliaceae: the tribe Hemerocallideae. J. Indian bot. Soc. 60, 222-31. 

Vos, M.P. de (1982) Die bou en ontwikkeling van die unifasisale blaar van Tritonia 
en verwante genera. Jl. S. Afr. Bot. 48, 23-37. 

Fig. 1 Clinlonia uniflora leaf, paradermal section showing shapes of chlorenchyma cells (x500). 
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248, 256, 260-262, 275, 283, 285, 290, 320, 325, 327, 331, 335, 342, 344, 356, 377, 
381, 385. 

Medicinal 
4-6, 74, 210, 337, 338. 

Pathogen Resistance 
40, 117-120, 333. 

Phloem 
31, 106, 109, 178, 180. 

Physiological Anatomy 
39, 121, 122, 152, 171, 172, 188, 200, 218a, 219, 254, 256, 270, 307, 374. 
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Rhizome 
5, 10, 73, 74, 108, 195, 210, 251. 

Root 
3-5, 10, 23, 24, 39, 73, 74, 80, 109, 159, 179, 206, 210, 222, 250, 251, 254, 257, 260, 
265, 272, 286, 291, 306, 307, 333, 337, 338, 354, 382. 

Scanning Electron Microscopy (SEM) 
10, 19-22, 30, 40-42, 44, 61, 68-72, 110, 140, 141, 152, 153, 157, 158, 186, 188, 191, 
234-237, 241, 242, 266, 272, 276, 277, 283, 291, 323, 348, 351, 352. 

Seed & Fruit 
20, 27, 42, 43, 88, 89, 93, 97, 105, 146, 168, 174-177, 191, 204, 208, 241, 242, 258, 
280, 283, 303, 304, 322, 329, 339, 379, 386. 

Stem & Inflorescence Axis 
4, 10, 13, 17, 46, 73, 74, 81-83, 107, 112, 113, 144, 149-151, 157, 159, 160, 167, 181, 
182, 197, 201, 202, 205, 206, 219, 260, 263, 264, 285, 291, 325, 334, 336, 354, 381. 

Stomata 
18, 32, 45, 60, 103, 104, 118, 248, 252, 255, 273, 288, 324, 353, 387. 

Transmission Electron Microscopy (TEM) 
23, 24, 31, 38, 39, 78, 109, 110, 122, 138, 139, 141, 171, 172, 176, 187, 218a, 233, 
254, 270, 276-278, 284, 348, 351, 352, 382. 

Xylem 
55-58, 247, 378. 
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SHORT COMMUNICATIONS 

A new combination and a new species of Australian Atriplex (Chenopodiaceae). 

The new combination and the new species are being published to allow their 
inclusion in the handbook for the flora of New South Wales. 

(i) Atriplex sturtii S. W.L. Jacobs, nom. et stat. nov. 

Basionym: Atriplex leptocarpa (as 'leptocarpum') forma minor R.H. Anderson, Proc. Linn. Soc 
New South Wales 55: 499(1930). 

Lectotype (here designated): Tibooburra, O.E. Couch NSW 149928, 5.1913 (NSW). 

This taxon was treated as A. leptocarpa var. inermis f. minor R.H. Anderson by Aellen, Bot Jahrb. 
Syst. 48: 362(1938). 

Description: Spreading monoecious annual to 15 cm tall. Leaves petiolate, 
obovate to rhomboid, to 1.5 cm long, acute to obtuse, entire to sinuate. Flowers in 
axillary clusters. Fruiting bracteoles more or less cylindrical, with a stipe-like base 
and a flattened apex, 2-4 mm long obtuse. Appendages absent. 

Plants belonging to this taxon form distinct populations, especially on the granite 
areas around Tibooburra and on, or around the margins of, claypans in the general 
area. No intermediates between A. sturtii and A. leptocarpa have been found and, 
while both grow in the general area, they do not appear to grow together. 

This species is only known from the area where New South Wales, Queensland 
and South Australia adjoin. So far specimens have only been recorded from New 
South Wales and South Australia. 

Specimens Examined: New South Wales: North Far Western Plains: approx. 58 miles [93 km] N. 
of Tibooburra, Jacobs 132, 8.11.1971; Tibooburra, A. Morris 709, 30.9.1921 (syntype); Tibooburra, Johnson 
& Constable NSW 32049, 7.6.1955. All specimens in NSW'. 

South Australia: Lake Eyre Basin; Coongie Lake, NNW. of Innamincka, Briggs 4626, 26.5.1972 
(NSW, dupl. K, CANB, AD, PERTH). 

The species is named after an early explorer in this region, Charles Sturt. This 
was listed as Atriplex sp.A in Jacobs and Pickard (1981:101). 

(ii) Atriplex nessorhina S. W.L. Jacobs, sp. nov. 

Species affinis A. morrisii, sed foliis angustioribus, parte inflato bracteolae minus 
ornato, parte superiore bracteolae lobo centrali elongato, differt. 

Holotype: 1.6 km NW. “Janina” 29°58'S, 144°40'E, J. Pickard 2403, 1.8.1973 (NSW; Isotypes 
to be distributed: AD, PERTH, BRI, K). 

Spreading annual or short-lived perennial herb to c. 30 cm tall. Stems glabrous 
or with scattered vesicular hairs. Leaves alternate, oblanceolate, up to 5 cm long and 
1 cm wide, entire to serrate, tapering gradually into a poorly defined petiole, both 
surfaces covered with dense vesicular hairs. Inflorescences terminal or axillary, spike¬ 
like, consisting of 1 or more whorls of sessile to subsessile flowers, the whorls separated 
by internodes up to 1 cm long. Flowers unisexual, both sexes present in each whorl, 
the proportion of male flowers apparently increasing in the younger (upper) whorls 
of an inflorescence. Male flowers small (< 1 mm diameter) with a 5-lobed perianth 
and five stamens. Female flowers with two opposite bracteoles fused for about half 
their length, perianth absent. Bracteoles with a swollen appendage in the lower half 
overlapping the upper half, the margin of the appendage entire to spinose; upper 
half of the bracteoles 3-lobed, the centre lobe tapering into a flat bird-like beak, acute, 
3-5 mm long, the two lateral lobes acute, c. 1 mm long. Ovary 1-seeded, the style 
2-branched, fused for 0.25-0.5 mm, branches 1.5-2 mm long. Seed vertical, c. 2 mm 
wide, 1.75 mm high, brown-black. 
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Distribution: Apparently confined, but quite common in, the North Far Western Plains and 
southern Queensland (P.G. Wilson pers. comm.). Common around low-lying or wet areas but often in 
dry areas on the dunes or lunettes around these areas. 

Specimens Examined: New South Wales: North Far Western Plains: 62 miles [100 km] N. of 
Tibooburra, Jacobs 127, 8.11.1971; Tibooburra, Couch NSW 149941, 2.1913; 40 miles [64 km) E. of 
Tibooburra, Jacobs 123, 7.11.1971; S. of Tibooburra, 20°40'S, 142°25'E, Jacobs 3115, 11.5.1977; 
“Warinya”, W. of Bourkc, Blaxell 600, 5.11.1971; 3.2 km NW. of “Janina”, De Nardi 921, 921A, 
5.10.1971; 1.6 km NW. of “Janina", Pickard 2403, 1.8.1973; approx. 100 km W. of Bourke, Jacobs 
3411. 13.11.1978; “Tero Creek”, Marlensz 67/38, 30.3.1967; 15 km NE. “Cobham”, Pickard 2377, 
25.8.1973; Utah Lakec. 55 km NW. Louth, De Nardi 926, 929. 5.10.1971 (dupl. of 926 to be distributed 
to AD, PERTH); 63 miles [100 km] SE. Wanaaring, Mutham NSW 149939. 18.4.1971; Mt Mulyah, Moore 
4594, 7.12.1966; “Tongo”, De Nardi 898, 3.10.1971; Hitchcock (NSW 149940), 11.1970; Cunningham 
t£ Milthorpe 3404, 23.4.1974; “Peery”, Stanly 1729 and Lawrie, 22.11.1975. AH specimens in NSW. 

The species epithet is a reflection of the “common” name, “Donald Duck 
Saltbush”; from the Greek “nessa” (duck) and “rhinos” (beak or bill). 

A. nessorhina differs from A. morrisii in its narrower leaves and in having fruiting 
bracteoles with an elongated central terminal lobe and a less ornate inflated lower 
portion. 

In general appearance the fruiting bracteoles do not resemble any other known 
species. A. nessorhina is allied with A. morrisii because of the ornate, inflated lower 
portion of the bracteoles. A. nessorhina appears to be more common than A. morrisii. 
It was treated as Atriplex sp.C in Jacobs & Pickard (1981:101). 

1 thank Karen Wilson for providing the Latin diagnosis. 

Reference 
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